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FOREWORD

The Air Force Flight Evaluation of the A-10A aircraft began on
10 October 1972 with the acceptance of the first aircraft from the con-
tractor, the Republic Division of Fairchild Industries. The second air-
craft was accepted on 31 October 1972. A total of 138.5 hours was
accumulated during 87 flights. The program was completed on 9 December
1972.

This report presents the results of general systems evaluations in-

cluding functional adequacy, operational effectiveness, quantitative re-
liability and maintainability, and personnel subsystem test and evaluation.
Results of bombing and strafing accuracy evaluations are published in
appendix V under separate cover.

Test authority for the program was provided under Program Introduc-
tion Document No. P-71-7-10, submitted by the A-X System Program Office,
and AFFTC Project Directive No. F-72-4-9.

The following personnel contributed significantly to the A-X Systems
Evaluation portion of the A-X Program:

Operations Officer:

Larry D. Fortner, Major, USAF

Project Pilots:
Richard R. Clark, Major, USAF
Albert M. Barnes, Captain, USAF

Systems Engineers:

Joseph C. Orwat, Captain, USAF (Weapons Delivery)
Rodney E. Stubbs, Captain, USAF (Reliability and Maintainability)
Woodrow S. Gilliland, Jr., Captain, USAF (Airframe Subsystems)
Lawrence J. Henderson, Staff Sergeant, USAF (Reliability and Maintain-
ability)
Robert Ard, Captain, USAF (Personnel Subsystem Test and Evaluation)
William E. Kohlenberger, Captain, USAF (Avionics)
Lyle W. Jones (Armament)
Albert V. DiGiovanna (Reliability and Maintainability)
Allan T. Webb (Propulsion)
Richard G. Hector (Weapons Delivery Ground Rules)
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Recognition is also extended to the maintenance personnel assigned to
the Joint Test Force for contributing to the systems evaluation reports
and the reliability and maintainability portion of the program and to the
AFFTC Space Positioning branch for their contributions concerning radar
tracking and range operations.

Foreign announcement and dissemination by the Defense Documentation
Center are not authorized because of technology restrictions of U.S.
Export Control Acts as implemented by AFR 400-10.

Prepared by: Reviewed and approved by:
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FRANK N. LUCERO GEORGE P. LYNCH, JR.
A-X Systems Project Major, USAF

Engineer A-X Joint Test Force Director

THOMAS R. YECHOUT3 JAMES W. WOOD
Captain, USAF Colonel, USAF
A-10 Systems Project Engineer Deputy Commander for Operations

ROY/D. BRIDGES, JR. / HOWARD M, LANE
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ABSTRACTA

This report presents results of the systems evaluation Portion ofthe A-10A prototype Air Force Flight Evaluation. The A-10A weapon sys-

tem, as tested by the AFFTC, demonstrated or exhibited the potential for
acceptable subsystem performance for conduct of the close air support
mission. There were many features that were outstanding, or enhanced T
the aircraft's capability to perform its design mission. These included
bombing and strafing accuracy, armament control, cockpit visibility,
auxiliary power unit, and maintainability. There were several deficiencies
that could have a mission impact and/or safety implication. The most
important items included engine/airframe incompatibility, accessibility
of cockpit controls, unacceptable operation of the heading and reference
system, pilot discomfort caused by the ejection seat, and unacceptable
manual reversion control in pitch. Correction of these and other de-
ficiencies contained in this report should be accomplished on any pro-
duction version of the aircraft. Evaluation of these corrections is
mandatory to insure satisfactory mission accomplishment.
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INTRODUCTION

This report presents the results of the A-10A Air Fcrce Flight
Evaluation (AFFE) conducted at the Air Force Flight Test Center, Edwards
AFB, California. This evaluation was part of the A-X Competitive Proto-
type Program. The AFFE was initiated on 10 October 1972 and completed
on 9 December 1972. The AFFTC was responsible for conduct of the AFFE
under the management jurisdiction of the A-X System Program Office (SPO),
ASD/SDX. The A-X Joint Test Force (JTF) was composed of representatives
from AFFTC, TAC, AFLC, and ATC.

Two A-10A aircraft, S/N 71-1369 and 71-1370, were assigned to the
AFFE. As shown in figure 1, a total of 138.5 hours was accumulated dur-
ing 87 flights of which 60.7 hours were devoted to weapons delivery
missions and 13.7 hours to systems evaluations. The remaining flight
hours were devoted to performance, flying qualities, and operational suit-
ability evaluations, the results of which are presented in reference 1.
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PROGRAM OBJECTIVES

The overall objective of the A-X AFFE was to determine capabilities
of the prototype aircraft and its suitability for the close air support
mission. Specifically, the systems evaluation objectives stated in the
published test plan (reference 2) were to:

1. Determine the functional adequacy and operational effectiveness of
thermiebte uintegrated subsystems, particularly the weapons de-livery and 20mm gun systems and compare them to the goals of the
Request for Proposal (RFP). Human engineering, life support, sys-
tems safety, and vulnerability (component location) aspects were

included.

2. Identify any operational limitations which are inherent to the A-X

concept and not the result of A-10A design deficiencies.

3. Identify those subsystem and component deficiencies which are in-
herent to the A-X concept and not the result of A-10A design
deficiencies.

4. Conduct limited reliability and maintainability evaluations.

5. Provide results from above objectives to the SPO in an expeditious
and orderly manner that will aid in an efficient source selection
of an operational/produQtion version of the A-X.

HISTORICAL BACKGROUND

In September 1966, the USAF declared its intent to develop the A-X
Specialized Close Air Support aircraft. The following milestones were
achieved prior to contract award:

1. Conceptual studies by several contractors - May to September, 1967.

2. Submittal of request for proposal to contractors - May 1970.

3. Submittal of proposals by contractors - August 1970. I

on 1 November 1970, contracts were awarded to the Northrop Corpora-
tion, Hawthorne, California and the Republic Division of Fairchild~~Industries, Farmingdale, New York for each to design, develop and test '

two prototype aircraft. The program was competitive in nature and
designated as the competitive prototype phase (CPP). The contractor test
effort was designated as Task I and the Air Force test effort was designated
as Task II or AFFE. The following milestones were achieved during Task
I and II:

1. First Task I flight - 10 May 1972

2. Delivery of first aircraft to USAF - 10 October 1972

3. First Task II flight - 10 October 1972

4. Delivery of second aircraft to USAF - 31 October 1972

5. Completion of Task II - 9 December 1972

2 i
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After completion of Task II, a source selection process was pursued by
the Air Force. The A-X JTF was represented by a co-chairman for flight
evaluation and specific results were presented in written reports and
during formal briefings to the A-X Source Selection Evaluation Board I
(SSEB) and Source Selection Advisory Council (SSAC).

AIRCRAFT DESCRIPTION

The A-10A was a single-place, twin engine close support attack air-
craft designed to deliver up to approximately 16,000 pounds of munitions.
The engines were YTF34/F5 nonafterburning turbofans each rated at 9,275
pounds of thrust (sea level, standard day, static and uninstalled).
Empty and maximum takeoff gross weights of the prototype aircraft were
about 23,800 and 45,600 pounds, respectively.

Principal recognition features of the A-10A included a low-wing, low-
tail configuration with the two turbofan engines installed in nacelles
on pylons extending from the fuselage aft of, and above the wing. Twin
vertical tails were located on the outboard tips of the horizontal tail.
The one-piece wing was configured with a constant cross section center
panel and tapered outer panel sections set at a moderate positive dihedral
with drooped wing tips. The forward retracting tricycle landing gear
had a wide tread and steerable nosewheel. The nosegear retracted fully
into the fuselage and was installed to the right of the aircraft center-
line to permit near centerline mounting of the M61AI gun. The main gear
retracted into streamlined pods on the wings with approximately one third
of the tire remaining exposed below the pod when fully retracted. The
flight controls were powered by two redundant hydraulic systems and were
equipped with artificial feel devices to simulate aerodynamic feel for
the pilot. A stability augmentation system provided damping in the
directional and longitudinal axis. The primary flight controls contained
provisions for manual mechanical operation in the event of hydraulic
failure. Two-section trailing edge flaps were installed inboard of the
ailerons. Split aileron speed brakes were provided with incremental _-M
control available to the pilot. Fuel tanks were located in the inboard
wing and center fuselage. A 20mm M61Al gun system which contained 660
rounds of ammunition was installed in the forward fuselage. Stores could
be carried on 11 external pylon stations located on the wings and fuse- AV
lage. Cockpit pressurization was not provided. A self-starting auxiliary
power unit was provided to supply compressed air for engine starting.
The A-10A contained very limited avionics, consisting primarily of a
UHF radio, IFF (Mode 1, 2, 3/A), tacan, and a heading and attitude ref-
erence system (HARS). Additional information can be found in appendix I
and references 3 and 4.
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TEST AND EVALUATION
This section of the report presents overall test results. Detailed

results are contained in appendixes II, IV and V. Appendix II contains
aircraft subsystems test results. In addition, test results from two
flights (3 hours total time) made after completion of Task II to evaluate
contractor modification of the A-10A airframe as a solution to the YTF34 .
engine/A-10A airframe incompatibility problem are also included. Appen-
dix IV contains reliability data acquisition procedures and maintainability
results. Appendix V presents Task II weapons delivery ground rules and
results. Results from three additional bomb delivery sorties made to
evaluate accuracy under contractor-proposed optimum release conditions
using standard range patterns are also included. Appendix V is published
under separate cover. Specific deficiencies were documented in A-X Sys-
tems Evaluation Reports (SER's) which are included in their entirety in
appendix III. These reports were formal JTF reports used by all JTF
personnel and recognized officially by the SPO. The deficiencies should
be corrected as appropriate in any production version of the aircraft. -

An evaluation of these corrections should be conducted to insure satis-
factory mission accomplishment. (RI)l

Other evaluations included operational suitability, performance,
flying qualities, maintenance and infrared radiation (IR) signature.
Results of the operational suitability evaluation were submitted to 7
TAWC/TAC. The maintenance evaluation consisted of identifying mainte-
nance-related deficiencies, requirements for manning and special tools,
etc. This was accomplished primarily by monitoring contractor mainte- *
nance activities. Results were submitted to the A-X SPO by the Mainte-
nance Evaluation Team (MET). The IR signature tests were conducted by
personnel at the Naval Weapon Center-, China Lake, Cajifornia and results
were submitted directly to the A-X SPO. A quantitative survivability
and vulnerability evaluation was the responsibility of personnel from
the SPO. A

An A-37B Weapons Training Program was conducted prior to the AFFE
to aid in selecting the pilots for the AFFE and to check and refine the
weapons delivery ground rules, scoring procedures, and mission profiles. K
Results were documented in a letter report (reference 5) to the A-X SPO.

PROGRAM RESTRAINTS

Several restraints were associated with the systems evaluation pro-
gram and included the following:

1. Limited testing. 13.7 hours of primary time were flown to evaluate
the various subsystems. Only six hours were originally scheduled.

2. Small sampling of number of aircraft and flying time. Only two
aircraft were tested for a total of 138.5 hours during a two-month
period.

3. Limited environmental conditions. The AFFE was conducted during the
fall, therefore, environmental extremes were not experienced. Severe
weather conditions would probably have an impact on the various
subsystems.

1Boldface numerals correspond to the recommendation numbers tabulated in the Conclusions and Recommendations section
of this report. -

4
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4. Limited instrumentation. Some of the subsystems had very little

or no instrumentation. Therefore, these evaluations were primarilyI . 'qualitative and limited in scope.
OVEPALL WEAPOM SYSTEM EVALUATION

The A-1OA weapon system, as evaluated during the AFFE, demonstrated
or exhibited the potential for acceptable subsystem performance for con-
duct of the close air support mission. No problems were noted that were A,
peculiar to the A-X concept. The following specific items enhanced the
aircraft capability to perform the design mission. Details are contained
in appendixes II, iV, and V. No specific priority was considered in
presentation of this list.

1. Weapons delivery accuracy. The overall bombing circular error
average (CEA) during the weapons delivery competition was 109 feet.
This CEA was reduced to 44 feet using standard range patterns and
the more optimum release conditions specified by the contractor.
During the strafing competition, the average percentage of hits
on a 20- by 20-foot banner was 61.4 percent for a 15-degree dive
and 18.2 percent for a 45-degree dive.

2. Armament control. Ease of operation under all conditions was out-
standing.

3. Visibility. The side and aft visibility was outstanding.

4. Auxiliary power unit (APU). Autonomous operation of the APU was
excellent and eliminated the requirement for aerospace ground equip-
ment.

5. Maintainability. Overall maintainability was considered excellent.
This was determined during qualitative maintenance and quantitative
maintainability evaluations.

The following paragraphs are general evaluations of major subsystems.
They discuss desirable features and deficiencies that could have a mission
impact and/or safety implication. Specific recommendations are contained
in SER's (appendix III).

Aftame

No major problems were noted with the primary and secondary structure
and with the M61Al gun installation.

The engine/airframe compatibility was unacceptable; wing turbulence
at high angles of attack disturbed the engine inlet flow field and re-
sulted in engine compressor stalls. Details are contained in appendix
II. After the AFFE, the contractor modified the aircraft by installing
a leading edge slat. trailing edge wing fillet, wing stall strip and two
lower strakes. This appeared to correct the deficiency.

There were numerous items related to maintenance that were documented
in SER's. Examples included poor iccess to the speed brake actuator and
fuel cell probes.

5
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Cockpit

In general, cockpit control functional grouping was satisfactory.
The speed brake preselect control was excellent because specific position-
ing of the speed brakes was available with minimum pilot attention required.
The internal lighting was satisfactory. The accelerometer was located
on the canopy bow and therefore did not require a head-in-the-cockpit
mev.ement during critical phases of flight, such as during pull-up follow-
ing a weapon ielease. Location of the UHF/IFF controls on the left con-
sole was good. They were easily referenced and actuated without requir-
ing the pilot to switch hands on the stick.

General accessibility of cockpit controls was not acceptable.
There were numerous items that were beyond the reach of 5th to 95th
percentile pilots. Examples included the throttles (2 inches too far
forward) and weapon release mode jettison switch (1.25 inches beyond
reach). This, combined ;ith the uncomfortable parachute mentioned later,
will significantly degrade aircrew effectiveness on long duration missions

for which the aircraft was designed.

Access to the flap handle was poor and its travel range was too
long. In addition the detents were poorly defined, requiring cross-
checking with the flap indicator. (SER 10-22-15) Access to the aileron
drive switch was poor. This was critical because actuation was required
to switch to and from the manual reversion mode. (SER 10-60-52) Use of
the anti-skid switch was required during some landing and takeoff emer-
gencies; however, it was inaccessible to pilots with a functional reach
at or below the 20th percentile when the shoulder harness was locked.
This was unsatisfactory. (SER 10-37-43)

The parachute was extremely uncomfortable and would induce pilot
fatigue and degrade mission effectiveness during long duration missions.
The parachute had an extremely stiff backing and the oxygen connector
pressed into the upper right arm muscle when the right hand was posi-
tioned normally on the stick. (SER 10-44-31)

Movement of the right throttle from the IDLE position to OFF occa-
sionally caused the left throttle to be moved to OFF as well. (SER 10-2-1)
The vertical velocity indicator was located on the opposite side of the
cockpit from the altimeter. This increased the instrument cross-check
time and made precision altitude hold maneuvers difficult to fly. The
angle-of-attack indicator was also too far from the basic flight instru-
ment grouping causing a blocking of the pilot's view of the range from
approach to stall on the indicator. (SER 10-35-27)

The canopy control switch had to be held in OPEN for 12 seconds
to open the canopy in the powered mode. This hampered other simultaneous
egress procedures and increased egress time. (SER 10-28-51) Forward visi-
bility was somewhat restricted by the canopy bows. This was especially
noticeable during weapons delivery. (SER 10-38-42)

Propulsion System

In general, operation of the YTF34/F5 engines was satisfactory during
the limited evaluation conducted. This included normal operations, air-
starts, throttle transients, and M61Al gun system firing. Susceptibilityof the engines to foreign object damage was very low zince the inlets were

6
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located approximately 10 feet above the ground and just forward of the
wing trailing edge. There was very little engine smoke, and glow from
the engines was not visible during night operations. This greatly enhanced
the aircraft's capability for escaping detection. The fuel system was
functionally adequate.

Engine/airframe compatibility was unacceptable as noted in the Air-
frame section; however, it appeared that this deficiency was corrected.

The engine scrolls became encrusted with carbon and required cleaning
every 25 flight hours. It was believed to have been caused by JP-4 fuel;
the engine was basically designed to use JP-5 fuel. (SER 10-65-55)

During engine airstarts, throttle positioning was very critical.
With the throttle against the idle stop, crossbleed assist was automatically
available for airstarts. However, with the throttle slightly forward of
the idle stop crossbleed assist was not available and the engine was
placed in a windmill airstart mode; this throttle sensitivity inadvertently
resulted in several engine overtemperatures during attempted airstarts. A
(SER 10-66-56)

The left engine fuel shutoff valve was located so that fuel to the
APU was shut off when the left engine fire handle was pulled. (SER 10-3-35)
There was no positive means of correcting fuel imbalances. A tank gate
switch was installed which interconnected the two main tanks; however,
correction of main tank fuel imbalances with this switch was dependant
on aircraft attitude. A fuel crossfeed system was also provided; however,
it could not positively correct fuel imbalances because the wing tank
boost pumps could not be individually controlled., (SER 10-51-40)

The fuel quantity indicating system was inadequate because a single-

needle indicator and seven-position selector switch were utilized. The
time required to check the status of individual tanks was unacceptable.
(SER 10-4-13)

Flight Contlrois I

The primary and secondary flight controls were functionally adequate.
Control in manual reversion was satisfactory in roll and yaw. An aileron-
rudder interconnect aided in making coordinated turns, particularly
during roll-ins for weapons delivery passes. A desirable feature was an
elevator-aileron disconnect, provided to disengage selected flight controls
in case of a jammed condition. The speed brakes were very effective. No
problems were encountered with the emergency retract systems for the speed
brakes and flaps.

Lateral stick forces appeared to increase during the program. The
cause was unknown. Flying qualities were unacceptable in manual reversion
(pitch) during landing (reference 1). (SER 10-60-52)

Airframe and Environmental Systems

The hydraulic, electrical, landing gear, oxygen, g-suit, and heating
systems were functionally adequate. Hydraulic temperatures and pressures
and electrical voltages were within acceptable limits. No problems were
encountered with the landing gear extension/retraction, oxygen, and g-
suit systems.
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A i:apid bleedoff of hydraulic pressure was encountered when engine

rpnt decayed through approximately 40 percent. This was unacceptable,
because switching to the manual reversion mode required several seconds.
(SER 10,6-2)

Cockpit cooling was marginal and would probably be inadequate in hot
weaLher. Since the environmental conditions experienced during Task II
were very limited, a SER was not submitted. Environmental control sys-
tem (ECS) noise in the cockpit was irritating and distracting to the pilot.
The oxygen overflow vent was located approximately two feet from the nose-
gear strut and presented the potential hazard of mixing oxygen and oil or
grease. (SER 10-12-8)

Malfunctions of the nosewheel electrical control system could cause
a hardover of the nosewheel. (SER 10-33-33) In the event of certain
anti-skid system failures, both normal and emergency brakes were lost
until the anti-skid switch was placed in OFF. (SER 10-69-60) 'I
Avionics ,

The UHF, tacan, IFF (Mode 3) and intercommunications systems were

functionally adequate. The maximum range and speech intelligibility
of UHF communications were satisfactory. The maximum range and bearing
accuracy of the tacan system were satisfactory. No problems were noted
with the IFF and intercommunications systems.

The operation of the heading and reference system (HARS) was un-
acceptable. Precession of the attitude director indicator occurred fre-
quently, particularly during weapons delivery missions. On an operational
mission this would degrade weapons delivery accuracy and instrument flying
capability. (SER 10-5-19)

Armament

The store suspension and release systems were functionally adequate.
Gun gas dispersion was satisfactory; no effects on engine operation were
noted. No major problems were noted with the store suspension and release
systems and the M61AI gun system.

8
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CONCLUSIONS AND
RECOMMENDATIONS

The A-10A weapon system, as evaluated during the AFFE, demonstrated
or exhibited the potential for acceptable subsystem performance for conduct
of the close air support mission. There were many features that were out-
standing or enhanced the aircraft's capability to perform its design

mission. These included bombing and strafing accuracy, armament control,
cockpit visibility, auxiliary power unit, and maintainability. Other
items that appeared satisfactory are contained in the discussion starting
on page 5 of this report.

There were several deficiencies that could have a mission impact NY
and/or safety implications. The most important items included an engine/
airframe incompatibility, general cockpit reach, unacceptable operation t A

of the heading and reference system, pilot discomfort caused by the
ejection seat, and unacceptable manual reversion contrcl in pitch.

1. These deficiencies and others zontained in appendix ill of this
report should be corrected in any production version of the aircraft.
An evaluation of the corrections should be conducted to insure satis-
factory mission accomplishment. Specific recommendations are also
contained in appendix III (page 4 ).



APPENDIX I
GENERAL AIRCRAFT INFORMATION

GENERAL DIMENSIONAL DATA

General

Configuration - Single-place, low-wing, twin-rudder tail
Power Plant - Two GE YTF34/F5 turbofans

Thrust - 9,275 pounds each
Landing Gear - Tricycle gear - single wheel, each with direct

acting oleo shock struts

Dimensions
Length (less boom) 52 ft 7 in.
Overall height 14 ft 8.4 in.
Horizontal stabilizer height at root 79 inches

Wing height at centerline 64 in.
Fuselage height (ground to bottom 64 in.
of fuselage)

Tail height (ground to bottom of tail) 61 in.
Engine height - inlet centerline 125 in.

Wing span 55 ft
Horizontal tail span 226.0 in.

Main landing gear span (tire centerline) 212.24 in.
Nose landing gear axle to main landing 231.92 in.
gear axle

Nose landing gear off center 13 in.
Engine centerline distance from fuse- 56 in.
lage centerline distance

Weight (pounds)
Design gross weight 29,800

Max gross weight 45,600

Useful load 20,500
Empty weight (dry, no pylons, no 20,500
ammunition, gun included)

Empty weight (gun, no ammunition, 23,800
10 pylons and unusable fuel)*

*lncluded approximately 2,000 pounds of flight test instrumentation.

10
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Center of Gravity 
pEt MAC

At design weight - gear up 26.2
gear down 28.0Most forward (gear up) 26

Most aft (gear down) 32
Most abrupt cg shift (gear up to 1.5 to 1.8 fwd
gear down)

Landing Gea
Nosegear steering 

+400
Nosegear tire size 24x7.7-10 14-PlyMain gear tire size 36xli 24-Ply

Wing
Total area 

488 sq ft
Taper ratio 

0.69
Incidence 

10
Dihedral (outboard panel) 70

Vertical Tails
Area (each tail) 52.5 sq ftTaper ratio 

0.61

Horizontal Tail

Total area 118.4 sq ft "tSweepback (at 25 pct chord) 0
Incidence 

70

Dihedral 
00

Flight Controls

Flap total area 82.9 ft
Flap travel 

60400'Aileron area (total) 48.79 sq ft
Aileron travel 

250 up, 150 down
Speed brake total area 92.36 sq ft
Speed brake travel 

+650
Elevator area (total) 28.42 sq ft
Elevator travel 

300 up, 100 down
Rudder area (each tail) 11.2 sq ftRudder travel 

+250

.1 4;!



Fuel tanks configuration 2 internal fuselage tanks
2 internal wing tanks

Fuel volume (pounds)

Total capacity 10,010

Left main fuselage 2,755

Right main fuselage 3,055

Left wing 2,100

Right wing 2,100

Armament

Gunsight Norsight

M61AI gun system
Total capacity 660 rounds

Rate of fire 4,000 rounds/min

Burst shots 60 (burst limiter installed
for tests)

Gun and feed drive system hydraulic

12
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SUBSYSTEMS DESCRIPTION

Airframe

The airframe structure consisted of a conventionally constructed
fuselage, low-mounted nonswept wing, horizontal tail, dual vertical sta-
bilizers, one mounted on each end of the horizontal tail, and two exter-
nally mounted engine nacelles on the aft fuselage. The fuselage structure
was generally made from 7075-T6 aluminum alloy, utilizing both longerons
and skin as load bea-.ng members. Hard attachment points were provided A
in the forward fusela.ge section for the nose landing gear and either an
M61AI or GAU-8A rapid-firing cannon.

The one-piece wing was attached to the fuselage at four points, two
attaching the front spar near the wing neutral axis to the front support
bulkhead and the other two attaching the rear spar to the rear support
bulkhead. The wing was of constant-chord center-panel construction with
only the outer panel having dihedral and aerodynamic twist. Basic con-
struction material was 7075 and 2024 aluminum alloy. The wing center
section carried two integral fuel tanks and provided hard mounting points
at each end of the wing spar box for attachment of the main landing 

gear.

The horizontal tail structural box passed completely through the fuse-
lage and was attached at four points in a manner similar to the wing con-
nection. Construction material was the same as that previously described A
for the wing.

The vertical tails were mounted on each end of the horizontal sta-
bilizer and utilized structural box construction for the fixed portions.
Material was the same as that used in the wing. i

Each engine nacelle was mounted to the aft fuselage. Forward and I
rear steel forgings were used to carry the direct and shear thrust loads
to the fuselage bulkheads and longerons.

Cockpit

The aircraft had a single-place cockpit with a large windshield and
separate bubble canopy for maximum pilot vision. The escape system
utilized a modified version of the RAC 1055 ejection seat which could
provide successful ejection through the canopy if the canopy jettison

jI system malfunctioned.

Standard flight and engine instruments were provided to keep thef pilot informed of critical parameters. These instruments were displayed
on the forward instrument panel and left and right consoles along with
the aircraft system control switches.

I LadingGear

The retractable tricycle landing gear consisted of main landing gears
located in pods below the wing and a nose gear in the forward fuselage.
The nose gear was offset to the right of the fuselage centerline to accom-
modate the internal M6lAl gun. Each gear mounted a single wheel and was
hydraulically retracted forward. In the retracted position, with the
exception of the lower third of the wheel, the entire main gear was en-
closed in a pod beneath the wing and was locked up by uplock hooks which

14



engaged rollers on the gear struts. Folding drag braces stabilized each
main gear strut in the gear down position. The nose gear, wheel., tire,
retracting mechanism, uplock, downlock and steering were the same as
those used on the F-105 aircraft. A single door, hinged to the fuselage
and mechanically linked to the drag braces, completely enclosed the wheel
well opening when the nose gear was retracted. A two-piece folding drag
brace positioned and locked the strut in the down position. Normal ldnd-
ing gear extension and retraction was powered by the No. 1 hydraulic
system. An emergency landing gear extension system was provided to un-
lock the uplocks on all three gears by accumulator pressure. Gravity
and aerodynamic pressure then forced the gear into the down and locked
position. The accumulator was charged by the No. 2 hydraulic system.

Hydraulically-powered, multiple-steel-disc brakes were provided on
each main gear wheel. Brake pressure was normally supplied by the No.1 hydraulic system and was metered by depression of the rudder pedal tip.

Emergency braking, in the event of a failure of the No. 1 hydraulic system,
was provided by a 50-cubic inch accumulator. The accumulator was re-
charged by the No. 2 hydraulic system.

An electrically controlled, hydraulically operated anti-skid system
was installed in the wheel brake system to prevent inadvertent wheel
locking and blown tires. The system consisted of a wheel speed transducer
on each main wheel, a servo control valve in the normal brake pressure
line to each main wheel, a control box, a caution annunciator panel warn-
ing light and cockpit control switch.

Flight Contols

The primary flight control subsystem was a dual redundant, mechanical
command, hydraulic servo-actuated design with a manual backup mode. Two
elevators, two ailerons and two rudders were provided. Each was inde-
pendently controlled by hydraulic powered servo-actuators. The servo-
actuators were connected to the cockpit controls by a dual redundant
mechanical system which primarily used cables and parallel bellcranks.
Since there was no airload feedback to the control stick or rudder pedals,
artificial feel was introduced into the system by mechanical springs.
In pitch control a bobweight and magnetic damper were used in addition
to the springs to provide feel forces proportional to stick displacement
from its trimmed position, to velocity of stick movement, and to normal
load factor, and pitch acceleration.

Movement of the flight control surfaces was also controlled by trim
and, when engaged, by the stability augmentation system (SAS) in the
longitudinal and directional axis. Longitudinal and directional axis
control automatically reverted to the manual reversion mode when both
hydraulic systems were lost. Lateral axis manual control was not achieved 1A,
until the aileron drive switch was placed in DRIVE TAB and the actuators A
completed the shift from the drive aileron to the drive tab position.
In the drive tab mode, lateral axis control was achieved by means of an !
aileron servo tab system. Displacement of the tabs was used to deflect
the ailerons.

A disengagement system was provided for each aileron and each ele-
vator (right and left). Isolation devices in the mechan~ical command l.oopdsa ged he ntle cablstio the u ehenni tioad byodisengaged the control cables to the selected surface when initiated byZ the pilot. This allowed a jammed surface or actuator to be disconnected
from the control stick so that aircraft control could be maintained,



Secondary flight controls consisted of multi-position trailing

edge flaps and split aileron speed brakes. Both the flaps and speed
brakes were hydraulically powered and both were structurally protected
from aerodynamic overload by blowback relief valves integrated into the
servo valves. Emergency flap and speed brake retraction switches were
provided to allow full retraction of the flaps or speed brakes in the
event of a failure in the normal control ciruuitry or loss of primary
hydraulic pressure.

Engines

Two TF34/F5 turbofan engines were mounted in individual nacelles
located on the aft fuselage. Sea level, standard day, static thrust was
rated at 9,275 pounds for an uninstalled engine and 8,820 pounds for an
installed engine.

The engine was a twin-spool, front-fan, axial-flow engine with a by-
pass ratio of 6.23 to 1. It had a single stage fan and a 14-stage high
pressure compressor. The first five high pressure compressor stages
utilized variable angle stators. The combustor was an annular type. The
two stage high pressure turbine (HPT) on the inner spool drove the high
pressure compressor while the four stage low pressure turbine (LPT) on
the outer spool drove the fan. The HPT, combustor and high pressure
compressor together comprised the gas generator. The two spools were
mechanically independent.

An engine-mounted gear box, driven by the gas generator rotor,
provided power extraction capability to drive an integrated drive gen-
erator, a hydraulic pump, the engine fuel pump and fuel control unit, the
main and scavenge lubrication pumps, the ignition generator and th3 gas
generator tachometer. An air-turbine starter unit was also mounted on
the gearbox for engine starting. The lubrication system, including en-
gine oil tank, was completely contained on the engine.

The engine utilized an integrated hydro-mechanical/electrical system
for complete control of the engine during normal operation, including
ground and air starting. This control regulated fuel flow and statorvane position as a function of throttle position, inter-turbine tempera-

ture (ITT), gas generator speed (Ng), compressor inlet air temperature
and compressor discharge pressure. Fuel was scheduled as a function of
NM below 80-percent Ng and as a function of ITT above 80-percent N . Maxi-
mum allowable steady state ITT was 833 degrees C (1,531 degrees F) .

Basically, four methods of starting an engine were available. These
were tenth stage crossbleed assist from the operating engine, auxilizary I
power unit assisted, ground power unit assisted, and unassisted ind-
mill) airstarts. During assisted starts, low pressure compressed air
(gas supplied to the engine-mounted air turbine starter (ATS units.
Air from any of the above sources was Automatically available when the
throttle was positioned at the IDLE stop. Fuel flow and continuous igni-
tion were also initiated when the throttle was advanced through IDLE.
Additional information on the A-10A propulsion system can be found in
reference 6.

16V ____ ___ ____ _ _ ___ ___ ____ ___ ____ _ 1



Auxiliary Power Unit

The APU, mounted in the aft fuselage section of the aircraft, con-
jisted of a single-stage centrifugal compressor, an annular combustor,
and a radial inward-flow turbine wheel. The shaft power of the turbine
wheel drove the compressor, the accessories, and the output drive shaft.
A portion of the compressed air was utilized as clean bleed air for
starting of the aircraft engines. Accessories included the starter assem-
bly, fuel control unit, oil pressure and scavenge pumps, and time totaliz-
ing meter. No separate APU hydraulic pump or generator was provided.

Starting of the APU required only a source of fuel and electrical
power. Fuel was supplied from the aft main tank by a dc fuel pump. The
electrical power was supplied from the dc battery bus.

Environmental Control System

The ECS provided for temperature control within the cockpit, de-
fogging of the windshield and canopy, anti-a suit pressurization, gun
breech and ammunition compartment scavenging, avionics cooling, and oxygen
supply. The system was entirely pneumatic in operation, utilizing tenth
stage bleed air from both engines. The ECS consisted of heat exchangers,
a turbine and fan, moisture separator, environmental control unit (ECU),
associated control valves and cockpit controls. Tenth stage bleed air
was routed through a mass flow regulator valve to the precooler (air-to-
air heat exchanger). From the precooler the air flow was divided into
two branches, one duct leading to the inlet of the ECU, while the other
branch was routed forward and utilized as service air for the gun breech
purging, canopy defogging, and anti-g suit. The ECU provided airflow for
cabin temperature regulation. The desired cabin temperature was selected
by rotating a variable rheostat on the ECS panel in the cockpit. Airflow
from the ECU was regulated by fast response, pneumatic controls. Ram
airflow through the cabin was provided through two louvered openings, one
on each side of the windshield base structure. Cockpit pressurization
was not provided.

During static ground operations, tenth stage engine bleed air enter-
ing the precooler was also routed through a control valve to an ejector
installed in the overboard exhaust duct of the precooler. The ejector
increased the ambient airflow through the precooler and thus increased
its efficiency. The ejector control valve was activated to the open
position whenever the main landing gear was extended and was closed when
the gear was retracted.

Cooling of the avionics and electrical compartments was provided by

ram airflow. During ground operation, cooling of these compartments wasIsupplemented by means of a blower which was activated by a nosewheel
A position switch.

The oxygen system provided the pilot with breathing oxygen at alli | points in the flight envelope. The system was of the liquid oxygen type,

consisting of a 5-liter insulated storage container, a converter, a quantity
IV gauge, an external filler valve, and a regulator.

During operation, the converter changed the liquid oxygen to gaseous
3oxygen and supplied it under pressure to the regulator. The regulator

17
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was an automatic diluter-demand, pressure-breathing type which mixed the
oxygen with ambient air and delivered the mixture to the pilot. In nor-
mal operation m xture dilution decreased as aircraft altitude increased
until 100-percent oxygen was delivered at a pressure altitude of 30,000
feet. However, the pilot could manually select 100-percent oxygen at
any time. Although not evaluated, provisions for automatic supply of
positive regulator pressure (for pressure breathing) were included above
29,000 feet pressure altitude.

Electrical Power Supply

The primary electrical power source for the aircraft consisted of
two isolated 115/200-volt, 400- Hz, three-phase ac systems. Each of
these systems received its power from an engine-driven, oil-cooled, inte-
grated drive generator (IDG). Under normal operating conditions, the
left engine-driven IDG supplied ac power to the No. 1 main ac bus and ac
essential and auxiliary essential busses. The right engine-driven IDG
supplied ac power to the No. 2 main ac bus. In the event of failure of
either IDG, the remaining operating unit was designed to assume the power
requirements of all the ac busses automatically. Secondary power was
provided by two 28-volt dc systems. Each of those was powered by a 100-
ampere, fan-cooled, transformer rectifier unit (TRU) which received its
power from the appropriate main ac bus. Each TRU supplied dc power to a
main dc bus. A dc essential bus,, an auxiliary essential bus and a battery
bus were fed by both TRU's and a 34-ampere-hour, nickel-cadmium battery,
all operating in parallel. The battery provided power to the battery bus,
the dc essential bus and auxiliary essential bus in the event that both
TRU's were inoperative. In the event of a failure of either TRU, the
remaining operating unit was designed to support the dc power requirements
of all dc busses automatically. The battery also supplied power to a 250-
volt-ampere, 115-volt, 400-Hz, three-phase inverter which supplied ac power
to the ac essential and auxiliary essential busses in the event of a com-
plete loss of the primary ac system.

In addition to the primary and secondary sources of electrical power,
external power could be supplied to the aircraft on the ground from a
115/200-volt, 400-Hz, three-phase source through the external power re-
ceptacle located beneath the aircraft.

Lilitinl

The aircraft lighting system provided both external and internal
illumination for night operations. The exterior lighting system consisted
of landing and taxi lights, position lights, formation lights, and anti-
collision lights. The landing and taxi lights were identical 450-watt
iodine/quartz lamps installed on the nose landing gear. The anti-collision
lights consisted of three 60-per-minute white flashers, one mounted on
each wing tip and the tail. The position lights included red and green
lights in the wing tips and a white light at the extreme aft end of the
fuselage. The formation lights consisted of white lights installed in
the rudder actuator fairing on the left and right vertical fins. These
lights were aimed in an upward direction to illuminate the tail numbers
on the sides of the vertical fin.

The interior lighting system employed white lighting for all control/
display units and general area flood illumination. Separate control de-
vices were provided to permit variation of illumination levels in a grcup

18



or area division. Ten lighting fixtures were employed for general area
flood illumination, five on each side of the crew compartment. Four high-
intensity thunderstorm lights were installed to floodlight the instrument
panel.

Hydraulic Power Supply

Hydraulic power was supplied by two independent hydraulic supply
systems and three emergency hydraulic accumulators. Both hydraulic
supply systems operated at a nominal pressure of 3,000 psi and used MIL-
11-5606 hydraulic fluid. The hydraulic subsystem was designed to operate
throughout a fluid and ambient temperature range of -40 to 275 degrees F.
Hydraulic fluid coolers were not used. The two hydraulic supply systems,
designated systems one and two, were pressurized by two identical variable
delivery engine-driven pumps rated at 28.7 gallons per minute at 5,900
rpm. System one was pressurized by a pump driven by the left engine and
system two by a pump on the right engine. Both pumps remained depres-
surized at speeds below 2,600 rpm to reduce pump torque during engine
start-up. Identical bootstrap type piston pressurized reservoirs pro-
vided pump inlet fluid at the required pressure.

Hydraulic system one and system two were redundant with respect to
the primary flight controls. If either system failed, the other was
designed to supply adequate hydraulic power to continue flight.

Hydraulic supply system one powered the primary flight controls,
speed brakes, landing gear, wheel brakes, nosewheel steering, and emergency
flap retraction accumulator. System two powered the primary flight con-
trols, wing flaps, gun drive, emergency landing gear extension accumulator,
and emergency brake accumulator.

Three MS 28797-3 accumulators (50 cubic inches in size) were used
as supply sources for emergency wheel braking, landing gear extension,
and wing flap retraction. Two nonstandard 10.5-cubic inch accumulators
were used to stabilize the reservoir bootstrap pressures.

The lines for each hydraulic system were routed on separate sides of
the fuselage and wing in order to maintain maximum system separation.
The following was a complete list of aircraft hydraulic power supply sys-
tems:

Power Control Systems

Supply System No. 1 copY AI4FAB TO TOES
Supply System No. 2 PERMIT FUY LEGIBLE [ROi TIO?
Hydraulic A7cumulators

Emergency brake accumulator

Emergency landing gear accumulator

Emergency flap retraction accumulator

Supply system No. 1 surge damping accumulator

Supply system No. 2 surge damping accumulator

19
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Fuel Subsystems

The A-10A fuel subsystem consisted of two integral wing tanks and
two bladder type fuselage tanks. Fuel capacity was rated at 3,055 pounds
for the right fuselage tank, 2,755 pounds for the left fuselage tank,

'X and 2,100 pounds for each wing tank for a total of 10,010 pounds. An ac
boost pump was located in each tank. Each main tank boost pump could
supply sufficient fuel to support both engines operating at maximum power.
A dc boost pump was also installed in the left main tank and was used
during engine and APU starts and anytime that the left main pump was in-
operative. Its output was sufficient to maintain idle fuel flow require-
ments of both engines.

The fuel. system was separated into two normally isolated systems,
one serving each engine. The left wing tank and left main tank fed the
left engine and auxiliary power unit through a common manifold. The
right wing and right main tanks fed the right engine. The wing pumps
operated at a higher output pressure and overrode the main pumps to auto-
matically empty the wing tanks first. The wing tanks had the capability
of gravity feeding to their respective main tanks in the event of a wing
tank pump failure. Due to the relative head between the wing and main
tanks, this would not occur until the main tank level was quite low. In
the event of a main tank boost pump failure, crossfeed valves could be
opened to allow pressurized fuel to flow to both engines from either tank.
The two main tanks could be interconnected to allow utilization of fuel
in both fuselage tanks. In the event of a boost pump failure, the af-
fected engine had the capability to suction-feed from the failed tank
up to altitudes which caused fuel vaporization. A single-wing refueling
receptacle was located in the left landing gear pod.
Avionics

The avionics/communication and navigation systems consisted of an
AN/ARC-150(V)-l UHF command radio set for air-to-air and air-to-ground
communication, an AN/ARN-105 tacan set for tactical navigation which
operated with a navigation beacon to obtain bearing and slant range in-
formation, an AN/APX-92 IFF/SIF set which provided automatic coded re-
plies to radar interrogations from air and surface stations for aircraft
identification and air traffic control, and an AN/AIC-25 intercom system
which provided a multiple channel audio monitoring facility. All audio
signals heard in the headset were routed through or controlled by the
intercom system.

An A/A24G-41 HARS was also installed in the aircraft. This consisted
of a two-gyro platform gyroscopic reference unit (GRU), control amplifier,
compass system controller, and magnetic flux valve. The HARS was designed
to interface with the attitude director indicator (ADI) and the horizontal
situation indicator (HSI) to present pitch, roll, and stabilized direc-
tional information.

Armam~ent

Store Suspension

The A-10A was equipped with 11 external weapon stations. The fuse-
lage centerline station and the two inboard wing stations provided for
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fuel tank carriage, although fuel lines to these stations were not in- I
stalled on the prototype aircraft. The centerline station could be
utilized for weapon carriage as an alternate to the fuselage shoulder
pylon stations. Each of the 11 pylon stations was compatible with for-
ward firing ordinance in addition to conventional munitions carriage. A
semipermanent (non-jettisonable) pylon housed a MAU-40/A (MAU-50/A on
stations 1, 2, 10 and 11) bomb rack on each station.

M61A1 Gun

The M61Al, 20mm gun system consisted of a six-barrel Gatling gun,
rotary storage drum for approximately 660 rounds of ammunition, and a
double-ended linkless feed system. The muzzle of the firing barrel was
located in the aircraft nose near the fuselage centerline. The gun sys-
tem was installed on an interchangeable pallet in the lower forward fuse-
lage. Boresighting was accomplished with the pallet either in or out of
the aircraft. Gun gas scavenging and purging systems were provided to
reduce gun gas concentrations to below hazardous levels in the aircraft.
The gun gas scavenging system consisted of a continuous ram air intake
at 'he forward end of the gun bay and louvered exit ramps located at the
rear of the ammunition bay compartment. The gun gas purging system con-
sisted of a shroud around the gun breech connected to a large diameter
tube vented overboard. Precooled engine bleed air was circulated through
the shroud causing suction of the gun gases emitted from the gun breech
and overboard venting.

APPENDIX II
SOURCE SELECTION TEST
RESULT SHEETS

Test result sheets (TRS's) submitted to the SSEB and SSAC during the
Ai-x source selection process are included in this appendix. Each TRS
contains objectives, test procedures, results, restraints, and items re-
quired to completely evaluate the specific subsystem. An overall TRS is
included for each major subsystem. Appendix IV contains reliability and
maintainability results and data acquisition procedures. Appendix V con-
tains weapons delivery ground rules and results. The following list con-
tains the specific TRS's and the order they are presented in this appendix:

Acoustical Noise Analysis
Overall Evaluation of Airframe

Overall Evaluation of Cockpit

Anthropometric Analysis of Required Reach Distances to Critical
Controls

Emergency Ground Egress and Canopy Operation

Overal- ,valuation of Landing Gear System
Extension and Retraction

Nosewheel Steering

Normal and Emergency Braking
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Overall Evaluation of Primary Flight Controls

Normal Operation

One Hydraulic System Inoperative

Manual Reversion Mode

Emergency Disengage System

Overall Evaluation of Secondary Flight Controls
Flaps i

Speed Brakes

Stability Augmentation System

Overall Evaluation of Propulsion System

Normal Operation

Airstarts

Throttle Transients

Overall Evaluation of APU

Normal Operation

Overall Evaluation of Environmental Control System

Cabin Temperature Survey

Overall Evaluation of Electrical Supply System i '
One Generator Inoperative

Both Generators Inoperative

Overall Evaluation of Lighting System

External Lighting

Internal Lighting

Overall Evaluation of Hydraulic System

One Hydraulic System Inoperative

Overall Evaluation of Fuel System

Normal Operation

Fuel Tank Calibration
Emergency Operation ,

overall Evaluation of Avionics Systems
Tacan
UHF Communications

Heading and Attitude Reference System

Overall Evaluation of Armament System

M61AI Gun System/Aircraft Compatibility

Store Suspension and Release

After the AFFE was completed, a follow-on effort was pursued to
evaluate fixes to the engine/airframe incompatibility. The specific
modifications and results are contained in the last TRS.
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AX AIR FORCE EVALUATION TEST RFSULTS

CATEGORY: SYSTEMS ENGINEERING (PST&E) ; 11 Dec 72

TEST: 1SSLU RLCEIPT:
A-10A Accoustical Noise Analysis LOG 0MBER:.

DETAILED TEST CONDITION OR GOAL:

To determine if accoustical noise generated by the A-IOA is within safe limits and
does not otherwise impair mission accomplishment. Specifically:

(1) To evaluate the far-field effect of accoustical noise on the unprotected ear.

(2) To evaluate the near-field effect of accoustical noise on the performance
of maintenance tasks.

(3) To evaluate the effect of internal cockpit accoustical noise On pilot
performance.

A-IOA TEST PROCEDURES AND CONDITIONS:

1. Sound recording equipment operated by representatives from the Accoustics Branch
Aerospace Medical Research Laboratory (AMRL), Wright-Patterson AFB, Ohio, was used
to collect noise samples.

2. Far-field samples were collected at ten degree intervals around the aircraft
from 0' to 1800 at a distance of 75 meters. IDLE, APPROACH, CRUISE, and MAX power
settings were measured.

3. Near-field samples were collected under IDLE power conditions at selected
personnel locations corresponding to customary "hot-engine" ,iaintenance test positioi

4. Internal samples were collected in the cockpit with the canopy closed at four
common power settings: GROUND IDLE, FLIGHT IDLE, CRUISE, amd MAX. Each power
setting was measured under three ECS conditions: off, normal, and max heat/defog.
The microphone was attached to the seat back at ear level.

5. Data were analyzed by AIRL computer program. Results were converted to corres-

pond with standard atmospheric conditions.

A-IOA TEST RESULTS:

As siown by the graph in Figure 1, relative sound levels around the A-IOA at high
power settings follow a different pattern than at lower power settings. Although
no levels were found to present an accoustical noise hazard to airfield operations,

at higher power settins (CRUISE, MAX) noise was most intense in the beam quadrant;
at lower settings "he front quadrant was most affected. At 75 meters, ear protection
was advisable for beam exposure to MAX power noise for durations exceeding five
minutes. (The specified time limit for sustained MAX power is five minutes.) Maximu
exposure times are summarized in Table I.

Near-field maintenance positions at which sound levels were sampled are shown in
Figure 2. Sound levels at all of thiese locations with engines at IDLE were well
within acceptable limits as shown in Table II. Maintenance personnel with ear
protection could spend an entire eight-hour day in these positions without incurring
ear damage. APU operation did not contribute significantly to the overall sound
level.

Internal cockpit accoustical noise is graphically depicted in Figure 3. Levels were

AFF]C Form 0-592 (Ow Ti.ac) Oc. 72 Expiri'e, 31 Dec 19"12 23
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well within tolerable limites as attenuated by helmet/communications unit, and
were considered not to be a performance degrading factor. ECS operation
contributed to the overall noise level as expected, but not to an unreasonable
extent.

REMARKS:

1. Sound pressure levels have not been analyzed by comprising freqdencies. Specificfrequency band data is available as required for corrective attenuation fix purposes.

2. All noise samples were collected on aircraft SN 71-1370.

3. Data collection was halted during periods at interference by extraneous noise
sources.

4. Applicable directives are AFR 160-3, MIL-S-8806B and AFSCDH 1-3, section 3F.

5. The following scale is provided for referential assistance in interpreting the
significance of noise levels.

A

-4

I
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dB

120 - Ear discomfort threshold

Hammering a steel plate at two feet

110

100 .... Riveting at 35 feet

90 Pneumatic drill at 10 feet

Niagra Falls at its noisiest

80 Very heavy traffic; elevated railway

Raised voice communication

70- Heavy traffic

Normal conversation (face to face)

60 - Department store (average shopping)

50 Quiet auto as heard from roadside

40 Quiet night noises

30

25



110
(Ear protection recommended for 5+ minute duration)

100 -
A-weighted overall MAX
sound level (dB re
.00002 microbar for
125-8000 Hz octive
bands)90 -

S CRUISE

80-
Distance 75 meters

IDLE

70-

0 30 60 90 120 150 180

ASPECT ANGLE (degrees from nose)

Figure 1. Graph of A-10A -ound levels at various power settings by aspect angle.

TABLE I

Maximum exposure time to A-IOA without ear protection
at various power settings

Avg. maximum exposure time (minutes) at 75 meters
POWER SETTING Front Beam Stern

Quadrant Quadrant guadrant

Idle 480+ 480+ 480

Approach 381 480+ 480+

Cruise 44 32 170

Max 24 16 61
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Figure 2 Nearfield Microphone Locations for A 10 Aircraft]
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-IOA Systems Evaluation DATE;

TEST: Overall Evaluation of Airframe SSEL RECEIPT: - r
SLOG 'UMER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the overall adequacy of the airframe. No specific test were conducted.

A-IOA TEST RESULTS:

Desirable Features:

Although the structural integrity was not specifically evaluated, use of the
aircraft was monitored during tests, such as performance, flying qualities, and Al
weapons delivery. During the latter tests, repeated passes were made at dive
angles of 10-60 degrees and pullups up to approximately 5 g's. No major problems
were noted. Howeveracrack was found on a stiffener and is discussed in the
following section. In addition, no structural problems were noted with the
M61Al gun system installation. Clearance between pylon stations was considered
good. t

Deficiencies:

Most of the deficiencies concerned items related to maintenance activities and
material used. One questionable area was a crack found on the bottom end of the
stiffener on the aft side of the aft fuel tank bulkhead. This was noted on one a _

aircraft only and the cause was unknown. (SER 10-59-50). A complete listing of
all airframe SER's is presented in Table 1.

REMARKS:

This evaluation was based on monitoring of Task II tests only. Items required ---
for a comnlete evaluation include: 

2-

1. Weapons delivery up to the maximum gross weights and appropriate g
loadings. -

2. All weather evaluation.
3. Unprepared surface operations, if required.

3 I
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TABLE I

SER NUMBER TITLE _i

10-9-7 Lack of access to speed brake actuator

10-13-9 Poor access to top of fuselage 
I 3

10-14-10 High vulnerable location of pitot
tube to maintenance activities

10-19-11 Poor material utilized in flight
control structure

10-16-16 Unaccepable nylon straps retaining
lower fuselage access doors

10-24-17 
Difficult ingress to cockpit with 

,

parachute on

10-50-39 Poor location of APU inlet for
unprepared surface operations

10-38-42 Poor forward visibility I
10-52-44 Poor access to aileron trim actuator

10-56-45 Large number of fasteners required for
engine nacelle access doors

10-57-46 Excessive gap at air inlet duct/engine
inlet interface

10-55-47 Potential damage to "coin-slotted"
screws during removal

10-59-50 Crack at structure at F.S. 512 (aft
fuel tank bulkhead stiffener)

10-28-51 Poor canopy operation for emergency
ground egress

10-67-58 Inadequate access to bomb rack electrical
connectors in pylon stations 3, 4, 7, 8 and 9

10-68-59 Lack of access panels on wing station
pylons 1 and 11

Ii

ii iiLF 
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AX AIR FORCE EVALUATION TEST RESULTS

TE : DATE;CTE~RYIA-10 Systems Evaluation

SSEB RECEIPT:
Overall Evaluation of the Cockpit L Eo LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and suitability of the cockpit.

A-IOA TEST RESULTS:

Desirable Features:

1. General

The functional grouping of cockpit controls on well designed panels was
outstanding with only minor exceptions. This feature allows pilots to learn the
cockpit arrangement quickly with a minimum of effort. Complementing the
excellent functional grouping was the outstanding labeling of the console and
instrument panel switches and controls.

2. Armament Panel

The armament panel received a rigorous evaluation on the many weapons
delivery missions flown during Task II. The evaluation was limited to the
operative functions, but these were used frequently in high workload situations.
All pilots commented on its excellent design and easy to see location.

3. UHF Radio, IFF and Intercom

The location of these items on the left console behind the throttle
quadrant was outstanding. They were easily seen and operated without hav.ng to
divert attention From aircraft control or having to remove the right hand fromthe control stick.

4. Emergency Control Panel

The grouping of many of the cockpit emergency controls on a single

panel on the left console was an excellent feature.

5. Caution Light (Annunciator) Panel

The design, operation and location of the caution light panel was
outstanding.

6. Engine Temperature Indicators

The engine temperature indicators were designed with a digitZl Jial
which displays temperature to the nearest degree. This feature made them very
easy to read and set accurately.
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A-10A TEST RESULTS CONTINUED:

7. Speed Brake Preselect

The aircraft was equipped with a speed brake preselect control which
was located oa the armament panel. It was a definite asset during weapon 4
delivery missions. Speed brakes settings could be selected prior to roll-in
and deployed by a single switch actuation without requiring pilot attention.

8. Ram Air Inlet Doors

New doors were designed and installed during Task II. The new doors
were simple and easy to close.

9. Cockpit Visibility

One of the most outstanding features of the aircraft was the excellent
visibility to the side and rear. Forward visibility was degraded as explained
in the deficiency section. Visibility during taxi operations was particularly
excellent. The visibility will contribute significantly to mission effective-
ness.

10. Engine and APU Fire Handles

The design and location of these items were excellent. They were
located on the edge of the instrument panel glare shield and were easily seen
and actuated.

11. External Lighting Panel

The design of the panel was outstanding.

12. Attitude Indicator and Horizontal Situation Indicator

The large size of the attitude indicator and HSI, and the functional
adequacy of the presentation on the HSI would contribute to precision in
instrument flying.

13. Circuit Breaker Panel

The location of critical circuit breakers on a single panel on the -

center pedestal was an excellent feature.

14. UHF Remote Indicator

The design and location of this item were outstanding. It was particularly
useful during instrument and formation flying.

15. Accelerometer

The location of the accelerometer on the front windshield frame allowed
the pilot to maintain his head out of the cockpit and refer to the accelerometer
which was critiial during weapons delivery pullout.
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A-1A TEST RESULTS CONTINUED:

Deficiencies:

1. Cockpit Reach Requirements

The A-1O was charactcrized by its relatively large size compared to
other aircraft of similar type. As a result it was difficult for small or
average size pilots to reach many of the switches and controls. This feature
was a serious deficiency which will be difficult to correct without major
redesign.

Controls on the left console forward of the rear edge of the throttle
quadrant and at a similar position of the right console were difficult to
reach. Controls and switches on the lower half of the front instrument panel
were also difficult to reach. The additional space was apparently used niJ

inefficiently necessitating the placement of controls aft of the pilot's
shoulder line which were difficult to see.

All controls and indicators may be reached and seen by bending forward;
however, this design feature was an irritant. It induced additional pilot N
fatigue on long duration missions and during weapon delivery missions which
required frequent changes in weapons panel controls, fuel checks, and navigation
mode and course changes. This factor combined with a throttle position which is
too far forward and a heavy and uncomfortable parachute detracted from mission
effectiveness.

Anthropometric analysis of required reach distances to various cockpit

controls is presented in a separate report.

2. Throttles

The desiqn of the throttle shutdown system was unacceotable.

The primary reason for the rating
was the possibility of inadvertent double engine shutdowns. (SER 10-2-1). In
addition, the throttles were too far Forward at MAX power to reach with full
authority. They were two inches beyond the functional reach of the fifth
precentile pilot (SER 10-1-4).

3. Flap Lever

The relative location of the flap lever and the throttles restricted
accessability to the flap lever with the throttles in IDLE. Also, the flap
lever displacement was too large, and the flap lever detents were poorly defined
(SER 10-22-15).

4. Primary Flight Instruments

The location of the basic four flight instruments (attitude indicator,
horizontal situation indicator, airspeed indicator, and altimeter) were
optimum; however, the vertical velocity indicator and the angle of attack
ind'cator were in poor locations. The vertical velocity indicator was located

across the cockpit from the altimeter. The angle of attack indicator 4
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A-IOA TEST RESULTS CONTINUED:

was also too far from the basic grouping for ease in cross checking. In addition,
parallox caused a partial blanking at high angles of attack (SER 10-35-27).

5. External Lights Control Panel

The panel was located too far aft on the right console for ease of
operation during formation flying (SER 10-31-25).

6. Fuel Quantity Indicating System

The fuel quantity indtcator was designed with a single needle dial
and a selector switch with positions for each of the four internal tanks, the
three external tank positions, and a total internal fuel quantity position. The
pilot was required to rotate the switch to each of the positions and allow the
needle to stabilize to monitor the status of fuel in each tank. This operation
was time consuming and detracted from mission accomplishment particularly when a
minor fuel problem existed such as a fuel imbalance (SER 10-4-13).

7. Anti-Skid Switch -

The anti-skid switch was located on the lower left edge of the front
instrument panel. It was not possible to reach the switch with the shoulder
harness locked without turning sideways in the seat and straining. The switch
was a critical emergency control during many brake and tire malfunctions [
(SER 10-37-43).

8. Manual Reversion Controls

The drive aileron/tab switch was located on the hydraulic test panel
on the aft portion of the left console. It had to be actuated immediately
during transition from the powered to the manual flight control mode to provide
lateral control. The switch was difficult to see and actuate in this location
without diverting attention from aircraft control (SER 10-60-52).

9. Cockpit Ingress/Egress
Tie A-10 cockpit was relatively high (approximately 10 feet to canopy

rail). Entrance and exit were made with an entrance ladder. No integral cockpit

steps were provided to aid the pilot during emergency egress or during normal
ingress/egress at austere bases. The likelihood of personnel injury was high
(SER 10-45-32). It was almost impossible to enter the cockpit while wearing
a parachute without snagging it on the open canopy frame (SER 10-24-17).

10. Parachute

The force deployed parachute utilized was extremely uncomfortable.
It would probably induce pilot fatigue and degrade mission effectiveness on
long duration missions (SER 10-44-3).

11. Light Test Ruttons/Switches

Five separate buttons/switches were used to test the cockpit warning/
caution/advisory lights. They are the fire detect and bleed air leak test
button, the armament panel light test button, the caution light test button, the
signal light test button and the landing gear warning test switch.
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A-lOA TEST RESULTS CONTINUED:

Their location in five separate areas of the cockpit increased the complexity
of cockpit checks unnecessarily and was an inefficient use of valuable cockpit
space (SER 10-43-30).

12. Speed Brake Switch

The speed brake switch was a three position switch located on the throttle. 'A

The switch throw was too short and the detents were too weak to allow accurate
incremental speed brake settings required during some precision maneuvers such
as landings and formation flying (SER 10-41-29).

13. Engine Instruments

The engines were primarily controlled by monitoring temperature.
During Task I and the early part of Task II, the engine temperature indicators
were mounted in the second row of engine instruments. The fan speed indicators
were in the first row. This arrangement did not contribute to rapid cross-
checking of the engine indicators. During Task II the positions were leversed
with excellent results. The engine temperature indicators should remain in
the first row followed by the engine core speed indicators. The fan speed
indicators should be mouinted on the first row of thd second column (SER 10-25-18).

The fan speed indicators were calibrated in units of actual RPM
(XIO00) rather than percent RPM. The indicators were difficult to read. Pilots
must mentally compare the reading with a full power rating to determine the
engine power output. Fan speed indicators calibrated in percent RPM would be
more familiar and would accomplish a comparison automatically. (SER 10-25-18).

14. Hydraulic Pressure Indicators

The hydraulic pressure indicators were too small and had a poorly
designed dial face. These factors combined with their location on the right
side of the instrument panel made them extremely difficult to read (SER 10-23-22).

15. Throttle Friction Control

The location on the outboard side of the throttle quadrant crowded
the flap lever and throttles too close together. In addition, the entire
friction range available was unuseable since full decrease resulted in normal
friction (SER 10-21-14).

16. Weapons Release Mode Switch

The weapons release mode switch located on the armament panel did
not have a labeled OFF position although one exists (SER 10-36-24).

17. Engine Crossfeed and Tank Gate Switch

The engine crossfeed and tank gate switches were located on the left console
on the fuel panel. They were actuated to the ON position by moving the switches
aft. This movement was unconventional and could result in unintentional activation
(SER 10-40-34).
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A-1OA TEST RESULTS CONTINUED:

18. Cockpit Visibility

The windshield and canopy frame were too wide. Forward visibility
was restricted unnecessarily (SER 10-38-12).

19. Canopy Switch

The canopy switch was a three position switch spring-loaded to off
and located above the left console. It had to be held in position to achieve
canopy actuation. This fact combined with slow canopy actuation rates produced
slow emergency egress times, more than half of which was required for canopy
actuation (SER 10-28-51).
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CATEGORY: AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: DATE;
Systems Engineering (PST&E) 6 December 1972

TEST: Anthropometric Analysis of Required Reach SSEB RLCEIPT:
Distances to Critical Controls in the A-IOA..,,...- ockpi _ , ,LOG NUMBER:.-,-
Cockpit____________

DETAILED TEST CONDITION OR GOAL:

To determine if all cockpit controls requiring operation during flight
are within the functional reach of a fifth percentile pilot.

A-IOA TEST PROCEDURES AND CONDITIONS: 1
1. A pilot subject equipped with parachute was seated in the cockpit with seat in
the full-up position. Subject was chosen because he possessed a fifth percentile
sitting height as determined by representatives from the Anthropology Branch,
Aerospace Medical Research Laboratory (AMRL), Wright-Patterson AFB, Ohio.

2. The back of subjects shoulder was used as the measurement reference point, from
which a tape measure was extended down the appropriate arm to each control measured.
The resultant distances represented required reach from an erect siting position.

3. The basic functional reach of a fifth percentile pilot, as described in MIL-STD-
1472A, Figure 15, was adjusted as follows:

a. Two inches were added to account for forvard shoulder hunch typically
accompanying reaching;

b. Since different types of controls require different forms of actuation, one
quarter inch was added or subtracted accordingly as follows:

INCHES OF INCHES OF 5th PERCENTILE
TYPE OF CONTROL ADJUSTMENT ADJUSTED FUNCTIONAL REACH

Pushbutton +0.25 31.25
Toggle Switch 0.00 31.00
Handl e/Lever -0.25 30.75

4. Since error of measurement was expected to be no smaller than .25 inch, all

measurements were rounded to the nearest quarter inch.

A

A-IOA TEST RESULTS:

Results are summarized in Table 1. Controls found to be within the functional
reach of a fifth percentile pilot have no significant implications and therefore
are not listed. Similarly, no data were collected on those controls operated
solely on the ground. It should be noted that without shoulder harness locked the
pilot- is free to move ten additional inches forward and is capable of reaching
virtually every control surface in the cockpit. Customarily the shoulder harness
is locked only in emergency situations. In addition to the results shown in Table
1, initial anthropometric analysis by AMRL representatives revealed that the I
throttles were two inches beyond the reach of a fifth percentile pilot when set at
their full forward (MAX POWER) position (see SER 10-1-4). Also, an earlier inves-
tigation of reach requirements to control stick positions in both A-IOA aircraft
led to contractor repositioning of the 71-1369 control stick on request. All I
control stick placement extremes are now within the adjusted functional reach of
the small pilot. In summary, the A-IOA cockpit is large and consequently several
areas cannot be conveoiently reached by the small pilot. These include the lower

3 AFFC Form 0-.92 (One Time) Oct 72 Expires 31 Dee 1972
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A-10A TEST RESULTS CONTINUED:

portion of the instrument panel which houses landing gear and stores management
controls on the left and fuel monitoring on the right. Also, the forward portions
of both side consoles are beyond convenient reach. The forward right console,
however, houses no critical in-flight controls with the exception of oxygensupply which is marginally within reach. On the left console forward of the A

throttle quadrant, the reach requirements to the auxiliary engine control panel
and the emergency flight control panel are unacceptable. Thus, overall A-IOA
cockpit anthropometry must be considered marginal. (SER 10-70-61)

REMARKS:

All measurements were taken in aircraft S/N 71-1370. No apparent differences in
reach requirements between this aircraft and S/N 71-1369 have been identified
by the test pilots with the exception of control stick placement which has been
corrected.

zoIg
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: DATE;
Systems Engineering (PST&E) 10 December 1972

TEST: A-IOA Emergency Ground Egress andany OLG CEIPT:'
Canopy Operation LOG NU43,ER. ...

DETAILED TEST CONDITION OR GOAL:

To determine if emergency ground egress procedures, cockpit design,
and canopy operation permit efficient and expeditious escape.

A-IOA TEST PROCEDURES AND CONDITIONS:

1. The normal (powered) operation of canopy opening and closing was timed on both
aircraft S/N 71-1369 and 71-1370. Pilot actuated canopy switch and stopwatch
simultaneously.

2. A ground emergency requiring rapid egress was simulated with normal canopy
operation available. With canopy closed, lap belt and shoulder harness fastened,
parachute pack strapped on, and helmet and oxygen mask on, pilot was times as he.
rapidly performed the appropriate egress procedures identified in T.O. IA-lOA-l,
page 3-4. Timing stopped when pilot attained an over-the-side position, ready
to jump. The initial evaluation was conducted twice with different pilots and
later replicated with a third pilot.

3. The emergency ground egre3s test was repeated with the additional condition
that the simulated emergency included loss of canopy power, necessitating manual IM
opening. This evaluation was also initially conducted twice with different pilots
and later replicated with a third pilot.

4. Egress times were recorded by a ground observer with a stopwatch. Immediately -
following each trial, the pilot was debriefed and comments were recorded.

A-1A TEST RESULTS:

Normal canopy opening and closing times are shown in Table 1 on the attached sheet. .'

It can be seen that canopy opening rates do not differ significantly between the
two aircraft. The results of emergency ground egress evaluations are shown in
Table 2. With normal canopy operation available, an initial average of 22.6 seconds
were required to exit the cockpit. The difference between the performance of A and ,A
B pilots was attributed to test environment; pilot A performed the evaluation
with engines shutdown and independent of any other tests, whereas pilot B operated
with engines running subsequent to flight. For this reason, 25 seconds may be a
more realistic egress time estimate. About half this time was utilized to open the.
canopy. Since the canopy switch is spring-loaded to the STOP position requiring
the pilot to hold the switch while the canopy opens, one hand is not available to
perform other egress tasks simultaneously. It is believed that use of a canopy
switch capable of remaining actuated in an EMERG OPEN position which provides a
more rapid opening rate (such as 8 seconds) will significantly reduce ground egress
time during an emergency condition (SER 10-28- 51). 1
In the manual canopy lift mode, an initial average of 34.5 seconds were required to'
exit the cockpit. Pilot B required only three more seconds to exit the cockpit in J
the manual canopy lift mode than in the normal (powered) canopy mode. Pilot A,
however, had considerable difficulty manually operating the canopy. The essential
factor was practice/familiarity. Although emergency ground egress involving manual 5

canooy lift is not -easy, it was concluded that egress can be accomplished within j
specified time limits oiven sufficient practice/familiarity.

AFF'rC F orm 0-592 (One Time) Oct 72 Expires 3. Dec 1972
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A-lOA TEST RESULTS CONTINUED:

In order to verify thi! conclusion, the egress tests were replicated with a
third pilot, Pilot C, who had been briefed on prior pilot performance and
procedural difficulties. His egress time of 23 seconds under manual canopy
lift conditions confirmed the advantageous effect of familiarity. Thus, it
was considered most appropriate for purposes of estimating ground egress time
in an operational environment to discount the first manual egress trial (Pilot A)
and modify average egress time as shown in Table 2.

REMARKS:

1. Pilot B egress trials were performed at night; this had negligible effecton performance. C

2. Pilot A's manual canopy lift trial was the first Air Force attempt at this
task. His comments were considered to be quite influential on subsequent pilot's
performance.

3. Weather was favorable.
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TABLE 1

A-IOA NORMAL (POWERED) CANOPY OPERATION RATES

TIME (seconds)CONDITION A/C 71-1369 A/C 71-1370

Opening (avg.) 11.75 11.95

- First Trial 11.70 11.90

- Second Trial 11.80 12.00

Closing (avg.) 8.20 8.35

- First Trial 8.20 8.40

- Second Trial 8.20 8.30

TABLE 2

A-IOA EMERGENCY GROUND EGRESS TIMES

OBSERVATION EGRESS CONDITION (seconds)
Normal Manual

?ilot A 19.8 40.41

Pilot B 25.32 28.6

Initial Test Average 22.6 34.51

Replication: Pilot C 18.5 23.0

Modified Average (excluding Pilot A trials) 3  21.9 25.8

Overall Average 21.2 30.71

'Exceeds time limit specified in MIL-STD-1472A, paragraph 5.14.4.1.2.

2Test initiated with engines actually running.

3Modified average represents mean performance after familiarity with procedure.
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AX AIR rorE EVALUATJON TsT R'S1JLTS

CATEGORY: A-10A Systems Evaluation DATE;

TEST: SB iRLT 3T
Overall Evaluation of the Landing Gear System LOG .LOG N UMBER:,.i I

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the A-IOA landing gear
system. The landing gear system was composed of:

1. Suspension systp.m
2. Extension and retraction system
3. Braking system
4. fHosewheel steering system

A-1OA TEST RESULTS:

Desirable Features:

1. Operation of suspension system.

2. Operation of extcnsion and retraction system.

Defi ci enci es:

Miajor prozler.s -. e susceptibility of the nose eel steering system to hardover
fai'lures (SER I0.-33-33) , the loss of normal and eir.ergency brakiiiG during anti-skid
alfunctions (SER to be submitcted) and the poor location of brake components for

forwsara: airstrip operations (SER 10-7-3). Other landing gear deficiencies were:

SER '"U 13EP. TITI.E

10--61.53 Loss of normal braking system1 with both
electrical systems inoperative

10-37-43 Unacceptable location of anti-skid switch

REV.,IRKS: The above test results wre based on a limited evaluation which aside
from L:e specific tests coaductel, pri:arily co:ns'scd of monitoring system

operation during Task 11. No landing gcar instrumentation vias available and all
results were qualitative. A complete evaluation would include:

1. Instrumentation of critical landing gear parameters
2. Max energy )rake tests
3., Wet runway bra'e tests
4. Extension and retraction tests
5. llosewheel steeri;g tests
6. Adverse %:ethier operation
7. Rough field operation
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-10A Systems Evaluation DATE;

TEST: Landing Gear Extension and Retraction SSEB R,'EIPT,

LOG NUiBER:.

DETAILED TEST CONDYTION OR GOAL:

To evaluate the functional adequacy and effectiveness of normal landing gear
extension and retracticn and emergency landing gear extension systems.

A-IOA TEST RESULTS:

Normal Operation:

During normal operation the landing gear extension and retraction system performed
satisfactorily. Landing gear operation was reliable and no major problems were
experienced. Approximately 10 seconds or less were required to extend or retract
the gear. The landing gear indicating system also worked well with no problems.

Emergency Operation:

Emergency landing gear extension was accomplished by pulling the auxiliary landing
gear extension handle which directed hydraulic pressure from an accumulator to
release the landing gear uplocks. With the uplocks released, the gear then free
fell aided by gravity and aerodynamic drag, to the down and locked position. The
system was checked for proper operation 6 times, and in at least two cases was
subject..to extremely slow nosegear extension. During one extension, at 135 KIAS,
the nosegear took more than 45 seconds to lock. In another test, over 2 minutes
were required for nosegear locking. During this test, the pilot had to accelerate
to 175 KIAS before the nosegear would lock. This problem was intermittent and
could not be explained. Further investigation should be conducted to determine the
cause of the problem. Several emergency extensions were made in approximately
30 seconds at 135 KIAS which was considered normal. Extension time could be
slightly decreased by increasing airspeed or placing a positive "g" load I
(greater than 1) on the aircraft.

REMARKS:

The above test results were based on a very limited evaluation. No hydraulic
system instrumentation was available. A complete evaluation would include
similar tests with critical landing gear parameters instrumented.
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-10A Sys.tems Evaluation DATE;

STEST: Landing Gear -Nosewheel Steering _____RECEIPT:

LOG NUMAIER:.

!- DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequa,:y and effectiveness of the A-10A nosewheel
steering system during normal operation.

A-IOA TEST RESULTS:
Steeriri effectiveness was considered marginal. Steering control was very
sensit;ve around center due to lAck of any dead band about the centered positioa.

Also, some pilots disliked the requirement to continually hold the steering
button on the stick grip while using nosewheel steering. No problems were
encountered due to the offset location of the nosegear.

The nosewheel steering system was subject to-hardover failures to either the fullleft or full right position during electrical malfunctions (SER 10-33-33).
Because of this problem, the Flight Manual prohibited use of nosewheel steering
during takeoff and landing roll. During Task II no hardover malfunctions were
experienced. However, due to the safety hazards involved with hardover malfunctions
and the resultant limitations i.aposed by the Flight Manual, the system was
considered unacceptable.

REMARKS;.

The above test results were based on a very limited evaluation which consisted
of monitoring system operation during Task II. No hydraulic or electrical !
system instrumentation was available. A complete evaluation would include
instrumentation of critical nosewheel steering parameters.

-:
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-IOA Systems Evaluation DATE;

TEST: SSEB RECEIPT:
Landing Gear - Normal and Emergency Braking LGNBE.4LOG NUMBE'R:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy of the A-10A braking system during normal and
emergency operations.

A-10A TEST RESULTS:

Normal Operation:

During normal operation, the brake pedal forces were considered too soft. The
brake pedal position was not linear with brake pedal force, the pedal being very
easy to push to full travel. This could have caused skidding, without anti-skid
protection available. The brakes were adequate to hold the aircraft for a full
power runup on both engines. From a functional standpoint the brakes were
adequate for normal operations; however, it was felt that brake pedal forces
had not been optimized. Further investigation is necessary to determine an
optimum brake pedal force versus pedal position gradient.

The anti-skid system was adequate although it was probably not optimized for
maximum braking performance. It was effective in preventing tire skiddilig and
was considered a desirable feature for the aircraft.

Emergency Operation:

Emergency braking with the No. 1 hydraulic syster,, inoperative was essentially
unchanged from normal braking although anti-skid protection was not available.
Steering control with differential braking was satisfactory. Emergency braking
with both hydraulic systems shutdown was also satisfactory.

Several successful stops were made during manual reversion landings using the
emergency brake system. Fifteen to seventeen brake applications were found to
be available from the emergency brake accumulator during a test on aircraft
SN 71-1369. However, it was suspected that the hydraulic shutoff valves on this
aircraft were leaking. The Flight Manual stated that only 3 full brake applications
would be available.

Deficiencies:

The following brake system deficiencies were found:

1. In the event of anti-skid system failure, both normal and emergency
brakes were lost until the anti-skid switch was placed in OFF. (SER 10-69-60)

2. With both generators inoperative, normal aircraft braking was lost.
This was caused by the design of the landing gear control valve (SER 10-61-53).
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REMARKS:

The above test results were based on a very limited evaluation which, aside from
the specific tests conducted, primarily consisted of monitoring system operation
during Task II. No hydraulic or brake system instrumentation was available
and thus results were qualitative in nature. A complete evaluation would ir:lude:

1. Instrumentation of critical brake and hydraulic system components
2. Maximum energy brake tests
3. Wet runway brake tests
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-10A Systems Evaluation DAT E ;

TEST: Overall Evaluation of the Primary Flight Control ISSE RECEiPT.

System JLOG NUMBER,.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the primary flight
control system.

-4

A-lOA TEST RESULTS:

Desirable Features:

1. Normal operation

2. Single hydraulic system operation

3. Emergency disengage system

4. Manual reversion mode (lateral and directional axis)

Deficiencies:

VI 1. High lateral control forces

2... Manual reversion mode (longitudinal axis)

I 3. Inadequate switchover to manual reversion mode (SER 10-60-52)

4. Other deficiencies included:

SER NUMBER TITLE

10-16-16 Poor material utilized in flight control
structure

10-49-38 Lack of flight control ground lock

10-52-44 Poor access to aileron trim actuator

REMARKS: I
The above test results were based on a very limited evaluation. No hydraulic
system instrumentation was available. A complete evaluation would include
similar tests with critical hydraulic and flight control parameters instrumented.
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: rDATE;
A-10A Systems Evaluation D _

TEST SSEB RECEIPT:
Primary Flight Controls - Normal Operation OG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy of the primary flight control system during
normal operation. The evaluation was primarily based on monitoring system
operation during performance, flying qualities and weapons delivery missions.

A-9A TEST RESULTS:

n

A-IOA TEST RESULTS:

The functional adequacy of the primary flight controls system during normal
operation was considered satisfactory for mission accomplishment. No major problems
with the system were experienced. Elevator and rudder forces were considered good
by the pilots. Aileron forces were higher than desirable for weapons delivery.
Lateral forces stiffened noticeably during rapid lateral stick inputs. Aileron
and rudder trim was considered outstanding. Pitch trim was satisfactory but
slightly slow. A qualitative evaluation of the flight controls is presented in
the Performance and Flying Qualities Test Report.

REMARKS:

The above test results were based on a limited evaluation which consisted
primarily of monitoring system operation during Task II. All systems test results
in this area were qualitative in nature. A complete evaluation would include
similar tests with critical hydraulic and flight control parameters instrumented.
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AX AIR FORCE EVALUATION TEST RESULTS
CATEGORY:. DATE,

CATEGORY: A-10A Systems Evaluation A
.... " ' SSE B -R c i T:

TEST: Primary Flight Controls - One Hydraulic System N..E:

Inoperative LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy of the primary flight control system with one
hydraulic system inoperative. The aircraft was tested in level cruise at 15,000
feet pressure altitude and 200 KIAS with the No. 1 hydraulic system shutdown. The
pilot then performed a climb, a dive, left and right hand 2 g turns, 30 degree
bank-to-bank rolls and rapid stick inputs in an effort to induce hydraulic pressure
fluctuation in the remaining system or flight control transients due to lack of
hydraulic power. Normal and emergency trim were also evaluated. The entire test
was then repeated with the No. 2 hydraulic system shutdown.

A-IOA TEST RESULTS:

The functional adequacy of the primary flight control system with one hydraulic

system shutdown was considered satisfactory. Initial shutdown of a hydraulic

system resulted in a yaw transient when the yaw SAS disengaged (Secondary Flight
Controls - SAS Test Report). Lateral and longitudinal flight control forces
and response was very similar to normal operation. However, rudder forces were
noticeably increased and rudder authority was reduced by approximately one-half.
Both normal and emergency trim operated satisfactorily. No hydraulic power
fluctuations were observed on the cockpit gage during any of the test maneuvers.

REMARKS:

The above test results were based on a very limited evaluation (approximately
0.5 hours). All results were qualitative and no hydraulic system instrumentation
was available. A complete evaluation would include similar tests with critical
hydraulic and flight control parameters instrumented.
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AX AIR FORCE EVALUATION TEST RESULTS

'CATEGORY: A-10A Systems Evaluation DATE;
T E S T :. . S S L B R E C EI P T : ...
TEST: Primary Flight Controls - Manual Reversion .. P

Mode LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy of the manual reversion system. The No. 1
and No. 2 hydraulic systems were shutdown in flight at airspeeds from 150
through 200 KIAS. The pilot then shifted aileron control to DRIVE TAB to achieve
lateral axis, manual mode control. Longitudinal and directional axis manual mode
control was designed to occur automatically with hydraulic systems shutdown
without requiring pilot action. Several maneuvers were then performed including
left and right turns, 30 degree bank-to-bank rolls, 2 g to 0 g roller coasters, and
landing approaches at altitude. Also, two manual reversion landings were made
during Task II. Hydraulic systems shutdown and transition to the manual mode was
made with the speed brakes at 20 percent during one test. During another test,
transition to the manual mode was made while in a 20 degree dive.

A-1OA TEST RESULTS:

Shutdown of the No. 1 and No.2 hydraulic systems resulted in an initial pitch
trim change which varied in direction and magnitude. During most tests, maximum
pilot effort was required to compensate for the pitch trim change. The magnitude
and direction of this change was dependent on several factors including c.g.,
elevator tab angle, airspeed and power.

Lateral trim changes during entry into the manual mode were not significant;
however, lateral control was not available until completing the shift between
DRIVE AILERON and DRIVE TAB. This shift took approximately 5 seconds and had
several disadvantages (SER 10-60-52). Lateral control in the manual mode was
satisfactory. A very small stick deadband was evident. Low but satisfactory
roll rates were obtainable with moderate lateral stick forces. Roll rates
appeared to be limited by tab authority.

Rudder forces were high and authority was limited. Large pitch force changes
were needed auring moderate sideslips to correct for changes in elevator tab
effectiveness. Directional control was considered satisfactory.

Pitch control was characterized by high forces, a large deadband and an apparent I
lag in aircraft response. Precision pitch control was very difficult and required
maximum pilot attention. Pitch control was grossly affected by power changes. IA
The addition of maximum power was generally not controllable at high airspeeds
without the aid of pitch trim even in a forward c.g. configuration. At landing
and approach speeds, the pitch up was controllable to approximately 150 KIAS with
a forward c.g.; however, control was not available at full power with an aft c.g.
Reduction in power to idle produced a nosedown trim change which 

was less in

magnitude but difficult to control. The effects of small power changes at approach
speeds were noticeable and produced an immediate increase in elevator forces from
trim. Response of the pitch trim provided by the elevator tab was effective in
helping to control the excessive forces over a limited airspeed envelope. Trim
authority was dependent upon c.g., airspeed, and power. At maximum pcwer with
a forward c.g., nosedown trim authority was available to approximately 240 KIAS. V
With an aft c.g. authority was limited to approximately 125 KIAS. Noseup trim
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A-IOA TEST RESULTS CONTINUED:

authority was also dependent upon power, airspeed, and c.g. Airspeed limits
were not obtained in each case; however, pitch trim was available for landings
at both forward and aft c.g. with power set for moderate descent rates.
A qualitative evaluation of manual mode flying qualities is presented in the
Performance and Flying Qualities Test report.

No problems were experienced during the manual mode transition with the speed
brakes at 20 percent. The shift to the DRIVE TAB position was accomplished
normally and flying qualities were very similar to those normally experienced
in the manual mode. The emergency speed brake retract was then used to retract
the speed brakes.

During the 20 degree dive, 200 KIAS manual mode transition, a large pitch down
trim change was experienced. Maximum aft stick force was required to maintain
the dive angle and pullout was accomplished using ptich trim. Approximately
2,000 feet were lost between hydraulic failure and completion of the pullout.
Additional tests would have to be conducted before any conclusions on pullout
recovery in the manual mode could be made.

The lack of an adequate precision pitch control system combined with the large
pitch trim changes caused by small power changes made landing very difficult
under ideal weather conditions and with maximum pilot attention.

The primary use of the manual control system would be an emergency return to
base and landing. The manual control system was satisfactory for cruise control
to return to base; however, it was marginal for landing under ideal conditions.

In summary, the primary deficiencies of the manual reversion system were:

1. Extreme pitch changes during transition.
2. Lack of adequate switching (SER 10-60-52).
3. Unsatisfactory pitch trim authority for all c.g.'s. This severely

restricted "fly home" airspeed in an aft c.g. configuration. It also severely
restricted go-around capability during landing approach with an aft c.g.

4. Marginal longitudinal control for landing.

REMARKS:

LThe above results were based on a very limited evaluation which consisted of
approximately 5 flight hours and two manual reversion landings. A complete
evaluation of the manual reversion mode would include:

1. Additional definition of the pitch trim change experienced during
transition.

2. Additional tests with the speed brakes extended during transition.
3. Definition of the dive pullout recovery envelope.
4. Additional landing tests including corsswind landings and engine out

landings.
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AX AIR FORCF FVAIUATION' TEST RESULTS-,

CATEGORY: A-IOA Systems Evaluation 
DATE;

5SS-EBR R-E I PT:TEST: Primary Flight Controls - Emergency Disengage

System LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL: A

To evaluate the functional adequacy of tie aileron and elevator emergency
disengage system. The righ~t aileron was disengaged while in level flight at
15,000 feet pressure altitude. Typical maneuvers were performed including 30 degree
bank-to-bank rolls and 2 g turns. Tihe test was then repeated with the left aileron
disengaged. The right and left elevator disengage system was evaluated in a
similar manner. All control disengagements were made with the stick in the neutral 3
position. The functional adequacy of the disengage systems was also evaluated
with the No. 1 and No. 2 hydraulic systems separately shutdown.

A-IOA TEST RESULTS:

The functional adequacy of the aileron and elevator disengage systems was
satisfactory. All disengagements and reengagements were easily performed. With
one aileron disengaged, a marked decrease in roll rate and slight aircraft buffeting
were experienced when rolling into the inoperative aileron. A decrease in lateral
stick force and approximately normal roll rates were experienced when rolling
away from the inoperative aileron. These differences in roll rate were attirbuted
to the large amount of adverse or proverse yaw (respectively) which was associated
with a one aileron operation. Overall aircraft control was satisfactory. With
one elevator disengaged, slightly lower longitudinal stick forces were experienced 1
with no change in aircraft response. However, although the control cables to one
side of the elevator were disengaged, the right and left elevators were still
linked together by the carry-Lhrough torque tube and asymmetric elevator deflection
was not obtained. No significant change in operation of the aileron and elevator
disengage systems was noted with either hydraulic system shutdown, although elevator
forces increased when the power side was disengaged.

REMARKS :

The above test results were based on a very limited evaluation (approximately 0.7

hours). All results were qualitative. A complete evaluation of the emergency -A
disengagement system would incluae:

1. Disengagements with the stick deflected from the neutral position.
2. Actual disengagement of one elevator.
3. Simulated jam conditions.
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-10 Systems Evaluation ATE;

TEST: Overall Evaluation of Secondary Flight Control 1 SSEB RECEIPT:

System LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the secondary flight
control system. The secondary flight control system was composed of the flaps,
speed brakes and SAS.

44

A-IOA TEST RESULTS:

Desirable Features:

1. Normal operation
2. Emergency speed brake and flap retraction

Deficiencies:

Deficiencies of the secondary flight control system included:

SER NUMBER TITLE

10-9-7 Lack of access to speed brake actuator

10-15-20 Undesired flap blow back

10-22-15 Poor location and mode of actuation of
flap control

10-41-22 Poor setting arrangement for speed brake
switch

REMARKS:

The above test results were based on a very limited evaluation. No hydraulic
system instrumentation was available. Individual test reports on each subsystem in-
cluding the secondary flight controls are attached. A complete evaluation would
include similar tests with critical hydraulic and flight control parameters
instrumented.

AFFC Form 0-592 (One Tim) OcL 72 Expires31 Dec 197t2
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AX AIR FORCE EVALUATION TEST RESULTS
CATEGORY: A-10A Systems Evaluation DATE;

TEST: Secondary Flight Controis - Flaps SSEB RECEIPT:
LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the A-10A flaps during
normal and emergency operation.

A-10A TEST RESULTS:

Normal Operation:

Flap extension and retractionwere rapid during normal operation, which was a
desirable feature since it enabled flaps to be used for imnproved maneuvering
at low speeds. Flap extension to 20 degrees required approximately 3 seconds.
Flap retraction was slightly faster.

The aircraft experienced a nosedown trim change during flap extension and a
noseup trim change during flap retraction. These changes were very noticeable
and objectionable during formation flying.

The flap lever was designed with detents corresponding to the recommended
settings for takeoff, landing and various maneuvers. This would have been an
outstanding feature allowing precise flap settings without a great deal of
pilot attention; however, the lever detents were so poorly defined and calibrated
that his feature was unusable during the Task II evaluation (SER 10-22-15).

Differences due to blowback between selected flap position and actual flap 7
position were experienced when the selected flap position was approximately
20 degrees or greater (SER 10-15-20).

Emergency Operation:

The emergency flap retraction system performed satisfactorily, retracting the
flaps from 20 degrees to approximately 5 degrees in 10 seconds The emergency
retract was tested with the No. 2 nydraulic system and with both hydraulic systems
shutdown. The flap blowback protection system that was designed to automatically
retract the flaps at approximately 230 knots was not evaluated during Task II.

REMARKS:
Th A

The above test results were based on a very limited evaluation which consisted
mainly of monitoring system operation during Task I. Io hydraulic system
instrumentation was available. A complete evaluation would include similar
tests with critical hydraulic system parameters instrumented.
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AX AIR FORCE EVALUATION TEST RESULTS
CAEOY A-IOA Systems Evaluation DATE

.... ISSEB RECEIPT:
TET Secondary Flight Control System-Speed Brakes LOG NUBR.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the speed brakes during
normal and emergency operations.

A-1OA TEST RESULTS:

Normal Operations:

The functional adequacy and effectiveness of the speed brakes was considered

satisfactory. The A-10A speed brakes were very effective drag devices both
in-flight and during landing roll. The preselect control was a definite asse ,
allowing the pilot to preset speed brake setting prior to extension. During
weapons delivery missions, the desired speed brake setting would be selected prior
to roll-in. Immediately after roll-n, extension of the speed brakes to the
preselected setting was accomplished by simply actuating the throttle mounted
speed brake switch. This was extremely desirable because pilot attention was
not distracted to adjust speed brakes during the critical tracking seconds
after roll-in.

The speed brake limiting feature performed satisfactorily, limiting speed brake
extension to 80 percent in-flight. Extension to 100 percent was available on
the ground.

Slight nosedown and laterai trim changes occurred during speed brake actuation
in-flight. The nosedown trim change was the result of too much trim correction
in the pitch SAS/speed brake interconnect. The trim correction was made to compen-
sate for the noseup trim change that normally accompanied speed brake extension.

The lateral trim change (rolloff) resulting from speed brake actuation was not
predictable in either direction or magnitude. Rolloffs of up to approximately
1O degrees were experienced intermittently throughout Task II. Although the
rolloff was easily controlled, it usually resulted in pilot distraction especially
during weapons delivery. It also degraded precise formation flying. The rolloff
was caused by slight asymmetric opening of the speed brakes. Several attempts
to adjust the system were made, however the intermittent rolloff was not eliminated.

Speed brake actuation was relatively fast, which normally would have been good.
However, due to the poor design of the speed brake switch on the throttle
(SER 10-41-29), the tendency to overshoot the desired setting was increased when-
ever speed brakes were used without preselecting a desired setting. Additional
pilot attention was necessary during these occasions for precise incremental
extension.

Emergency Operations:

Operation of the emergency speed brake retract system was satisfactory. Initial
actuation of the emergency retract closed the speed brakes from 40 percent extension
to 10 percent extension within 5 seconds. The speed brakes then bled slowly into
5 percent extension after some aileron movement, and remained in that position
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A-lOA TEST RESULTS CONTINUED:

for several minutes before completely closing. The emergency retract was tested
with the No. I hydraulic system as well as both hydraulic systems shutdown.

REMARKS:

The above test results were based on a very limited evaluation which consisted

mainly of monitoring system operation during Task II. No hydraulic systemIi instrumentation was available. A complete evaluation would include similar testsH with critical hydraulic system parameters instrumented.
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-10A Systems Evaluation DATE:

TEST: Secondary Flight Controls - SAS SSEB RECEIPT:
LOG NUt4aER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the SAS.

A-IOA TEST RESULTS:

In general, the SAS system operated satisfactorily during normal operation
throughout Task II. It was considered a definite asset especially during
tracking maneuvers.

Both pitch and yaw stability augmentation systems were provided. The yaw SAS
had a separate channel and engagement switch for each rudder. When power from
one hydraulic system was lost, both SAS rudder channels automatically disengaged.
This resulted in a yaw transient. In order to reestablish SAS authority on the
powered rudder this channel had to be reengaged. If the loss of power from 0
one hydraulic system occurred during rolling or turning maneuvers or during the
loss of an engine, this transient probably would be objectionable. The transient
could be avoided if loss of one yaw channel did not automatically disengage the
other channel. However, this would probably necessitate elimination of the
comparison feature between the two channels. A study should be initiated to A-A
determine the most desirable mode of operation. A SER will be submitted on the
1robl em..

During the dual generator out test, the right rudder remained in a position of -

approximately one-quarter rudder deflection while the left rudder remained
in the trail position (zero deflection) with the rudder pedals neutral. This
resulted in a left skid of approximately 3 degrees. The rudders remained in
this configuration throughout the period that the generators were shutdown. The
test was repeated and the asymmetric rudder condition did not occur. It was felt
that the asymmetric rudder condition was probably caused by the SAS, although
positive evidence of this was not obtained. Further investigation should be
conducted during Task III to determine the effects of a dual generator failure
on the SAS system.

No problems were observed with the pitch SAS. Quantitative irformation on the
SAS system can be obtained from the A-10A Performance and Flying Qualities Report.

32

REMARKS:

The aboye test results were based on a very limited evaluation which consisted
primarily of monitoring system operation during Task II.
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AX AIR FORCE EVAIUATION TEST RESULTS
-- - -= .. ... DATE ;- -:

CATEGORY: A-10A Systems Evaluation ISS-B RECEIPT:
T:EST: Overall Evaluation of Propulsion System_[ 2

LOG NU1.-2ER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the propulsion system

A-IOA TEST RESULTS:

Desirable Features:

The following areas were considered outstanding or satisfactory and would enhance
the aircraft's capability to conduct its design mission:

1. Airstart capability (crossbleed or APU assist)
2. Engine response to throttle bursts/chops (throttle transients) -
3. FOD susceptibility
4. Detection susceptibility
5. Engire/M6lAl gun compatibility
6. Flight Operations
7. Ground Operations

Further details on these areas can be found in the attached test reports.

Deficiencies:

The compatability of the YTF34/F5 engines with the A-10A airframe was unacceptable.
The susceptibility of the engines to compressor stall and turbine overtemperature
at high angles of attack had an adverse cffect upon mission effectiveness and
safety of flight, and degraded performance. The AEPS (Automatic Engine Protection
System) proteuted the engines from the stall problem; however, the automatic
engine rollback and power loss associated with the AEPS was distracting and
dangerous. Further details regarding the limitations of the AEPS can be found in 4t
the Propulsion - Normal Operation Test Results and in the Performance and Flying
Qualities Test Report. Other problems are contained in the following SER's: A

SER NUMBER TITLE

10-1-4 Poor location (too far forward) of throttles

10-2-1 Unacceptable closeness of throttles

10-21-14 Poor location and actuation of throttle
friction control

10-25-18 Difficulty in reading and interpreting fan

tachometer

10-39-28 Poor grouping of engine instruments

10-66-56 Hot airstarts with throttles forw.ard of idle

10-65-55 Coking of carbureting scrolls
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REMARKS:

The above test results were based on a limited evaluation. Approximately 7
hours of flight time was devoted to propulsion which consisted primarily of 4 :
airstart and throttle transient tests. The remaining results were based only 4

on monitoring system operation during Task II. Areas which require additiona:
testing include:

1. Airstarts
2. Throttle Transients
3. Engine/Gun campatibility
4. Operation with alternate fuels
5. High engine time
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AX R FORCr IVAL UATIO' TEST RESULTS

CATEGORY: DATE;
A-IOA Systems Evaluation 12 December 1972

TEST: SSLB RECE'Itf

Propulsion - Normal Operatioiis LOG NUMBER.

DETAILED TEST CONDITION OR GOAL:

The propulsion system was qualitatively evaluated during normal operation.
Particular attention was given to the following areas:

1. Engine/airframe compatibility
2. Engine/M61Al gun compatibility
3. Ground operations
4. Flight operations
5. FOD susceptibility
6. Detection susceptibility

p

Engine/Airframe Compatibility Test Results:

The comnatibility of the YTF34/F5 engine with the A-10A airframe was unacceptable.
During the Task I effort it was fouid that the engines had a tendency to stall and
flameout at high angles of attack (AOA) during accelerated maneuvers. An investi-
gation of the problem showed that at high angles of attack excessive turbulence
was generated in the fuselage/wing root area. This turbulence was often of
suffici.ent strength to disturb significantly the engine inlet flow field. The
disturbances caused insufficient engine airflow and compressor stalls which resulted
in interturbine temperatures of up to 1150 degrees C. It was also found that
during l-g stalls at idle power, the engines operated normally even though the
angle of attack was high.

To provide a temporary fix for the problem t,'e contractor developed an inlet
disturbance detection system. This system consisted of two dynamic pressure ports,
one at the six o'clock position below the inlet lip and one inside the inlet.
These two pressures were continuously compared. When they differed by a fixed,
preset value, inuicating an inlet disturbance, a signal was generated which
activated the rocket gas ingestion system (RGI) for a minimum period of one second.
The RGI system remained activated as long as the disturbance continued. With the
RGI system activated, it was found that compressor stalls and the resulting turbine
overtemperatures were prevented. The RGI system was installed on the TF34 engine
specifically for use with the S-3A aircraft to provide engine protection during
rocket firing. The system consisted of several engine protection features. Upon

1z F activation, the fuel flow decreased to drive Ng below 80 percent, the compressor
inlet variable guide vanes closed down to the low speed condition, and continuous
ignition was initiated. Although engine protection was provided, the major dis-
advantage of the system was the almost immediate power loss associated with RGI
activation. The combined inlet detection system and RGI system were called AEPS
(Automatic Engine Protection System).

Originally a pitch rate lockout was incorporated into the AEPS to preclude RGI
activation during unaccelerated l-g stalls. With the pitch rate lockout, both a
pitch rate signal and the inlet disturbance signal were required for RGI activation.
The pitch rate signal was activated when aircraft pitch rate was eight degrees per
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A-IOA TEST RESULTS CONTINUED:

second or more as indicated by the SAS gyro. Early in the Task II program,
however, it was found that l-g stalls would cause engine stalls if the engines
were operating above idle. During this maneuver the AEPS was prevented from
operating due to the lack of the pitch rate signal. The pitch rate signal
was not activated due to the low pitch rate associated with l-g stalls. Thus,
it was necessary to incorporate an AOA lockout feature into the AEPS. With
this modification, RGI activation would be allowed if the AOA reached 15 degrees
and the inlet disturbance signal was present. The other mode of activation
was also retained, namely RGI actuation with a pitch rate of 8 degrees per
second or above and the inlet disturbance signal.

Another problem with the AEPS which was found early in the Task II program.
was activation of the AEPS when not required. This was experienced mainly
during the weapons delivery missions. This problem was solved by relocating
the two dynamic pressure probes to within the engine inlet at the one and
five o'clock positions (left engine looking aft). This was the configuration

of the AEPS during the majority of Task II. No serious problems with engine
stall or premature actuation were experienced with the AEPS in this configuration.
However, the AEPS had to be turned off during takeoff and landing in order to
prevent AEPS activation and the resultant loss of thrust during these critical
phases of flight. With the AEPS off, automatic engine protection was not

available and the pilot had to avoid high AOA maneuvers which could cause
engine stall. The required on-off switching of the AEPS also increased pilot
workload.

The AEPS is considered an unacceptable solution to the engine/airframe
compatibility problem for several reasons. First, wing stalls with the A-IOA
will be a fairly common occurrence. The aircraft operates at angles of attack
near the stall to accomplish its mission, and there is very little or no
aerodynamic stall warning; therefore, it is anticipated that all three stall
modes (accelerated, l-g above idle power, and l-g idle power) will be experienced
often. Since engine compressor stalls and overtemperatures occurred before
or during wing stalls, in many cases the first indication the pilot had that
he was in an attitude dangerous to the engines was the activation of the AEPS
and immediate loss of thrust. The situation is made even more serious since
the aircraft is designed to have its greatest use at low altitudes. The
implications for safety of flight are obvious.

Second, the maintainability and reliability characteristics of the AEPS system
were largely unknown and failure, degradation, or simply misadjustment of the
AEPS could occur. Very sensitive adjustments were required for the AEPS to
function properly. Misadjustment could easily result in engine rollback when
not required, engine shutdown to avoid overtemperature, severe damage to the
engines from overtemperature, or possibly loss of the aircraft if loss of
thrust occurred at low altitude. The pilots felt that they had to continually
monitor the 4OA, normal load factor, and particularly ITT to guard against
engine overtemperatures in the event of AEPS failure or misadjustment. This
constant monitoring detracted the pilot's attention from the primary requirements
of their mission, adversely affecting mission effectiveness. Also, the require-
ment to turn the AEPS off during takeoff and landing increased pilot workload
due to the switching and AOA monitoring required.
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Third, the AEPS limited aircraft turning and pullout performance by automatically
reducing thrust at high angles of attack. Further details on this aspect of
the AEPS can be found in the Performance and Flying Qualities Evaluation TestReport.

The above considerations make the AEPS unacceptable from safety of flight
and mission effectiveness standpoints.

The contractor has undertaken an investigation into various aerodynamic solutions
to the problem. During Task I these included a fixed leading edge slat in
various positions, a fuselage/wing root filet, and various configurations of wing
vortex generators and fences. The objective of these possible solutions was to
improve the airflow in the wing root area at high angles of attack. Since none
of these configurations were evaluated by Air Force pilots, no conclusions can
be made. Any proposed solution to the engine/airframe compatibility problem will
require a complete flight test evaluation.

Engine/M6lAl Gun Compatibility Test Results:

No specific engine/M6lAl gun compatibility tests were performed. However, engine
operation was monitored throughout the gun firing portion of the Task II weapons
delivery missions. The compatibility of the M6lAl gun with the YTF34/F5 engine
was satisfactory. During the Task II weapons delivery missions, nearly 300 gun
firing passes were made at 300 KIAS/45 degrees dive angle and 175 KIAS/15 degrees
dive angle. Engine power was at idle during gunnery passes. Engine operation
was monitored during gunnery passes and it was found that compressor stalls,
flameouts, torching, or other unfavorable conditions resulting from gun firing
were not present.

Photographic coverage indicated that approximately two thirds of the gun gas
emitted flowed harmlessly under the wing. It was also observed that the
remaining third of the gas flowed over the top of the wing and into the engine.
Since engine operation was not affected, apparently the gas was sufficiently
diluted and cooled prior to engine ingestion. It should be pointed out,
however, that much larger quantities of gun gas will be present with the GAU-8
30mm gun system which is being planned for the A-X aircraft. Based on the gas
flow patterns observed, engine gas ingestion problems may be present when
operating with the GAU-8 gun system.

FOD Susceptibility:

The resistance to foreign object damage (FOD) of the A-10A engine/airframe
combination was considered outstanding. The engines were located approximately
ten feet above the ground with the inlet sixteen inches above and just forward
of the wing trailing edge. In this location the wing shielded the engine from
the ground which protected the engine from ingestion of foreign objects. No
problem with FOD was experienced during Task I or Task II. It is anticipated
that FOD susceptibility will also be low during rough field operations. However,

engine ingestion of pieces of broken canopy is a potential hazard in the event
the canopy is shattered during air refueling, combat or by a bird strike.
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Flight Operations:

In general, the YTF34/F5 engines were easy to operate. Flight operations were
considered satisfactory except in the following areas:

1. Poor location of the throttles (SER 10-1-4)
2. Location of throttle friction control (SER 10-21-14)
3. Reading fan tachometer (SER 10-25-18)
4. Grouping of engine instruments (SER 10-39-28).

Details are contained in the cockpit evaluation report. A problem was encountered
with the throttles during idle power operation. When the left throttle was at
idle, shutting down the right engine could result in also shutting down the left
engine (SER 10-2-1). Another discrepancy discovered during Task II was coking
of the carbureting scrolls. This problem required a combustor liner inspection
every 25 hours of operating time (SER 10-65-55). Some difficulty was also
encountered with intermittent illumination of the engine fire warning light
when there was no overheat or fire present. Cause of this discrepancy was
insufficient securing of a section of the detector circuit element. This allowed
the detector element to come into contact with the hot turbine section of the
engine. When an additional clamp was provided for the detector elements, no
further problem was encountered with the system.

Idle Power Descents:

During Task II, engine operation during an idle power (maximum range) descent
from 20,000 to 5,000 feet pressure altitude was investigated. Airspeed was
maintained at 170 KIAS and significant engine parameters were continuously
monitored during the descent. Engine operation was satisfactory. No rpm
rollback, surging, flameout, or other unusual operation was noted.

Ground Operations:

The only specific ground tests performed on the YTF34/F5 engines were engine
thrust calibration (trim runs) and a noise level survey. Results of the noise
level survey are presented in the PST&E report. Operations were monitored
during a variety of ground activities including starting, taxiing, engine
trimming, and thrust calibrations. Engine starts were made using the APU,
APU plus crossbleed assist, and ground power unit.

All ground operations monitored were satisfactory. Ground starts took
significantly longer and were somewhat hotter than airstarts. Typical ground
start times (time to idle) for APU starts were 40-60 seconds. Typical inter-
turbine temperatures were 580-630 degrees C. APU assisted ground starts
were 20-40 seconds faster and approximately 40 degrees C corler than ground
power unit assisted starts.

All pilots remarked that idle thrust was somewhat high for taxiing. The
aircraft could easily be controlled during taxi with the speed brakes, nosewheel
steering, and wheel brakes; however, the high frequency of brake applications
required was objectionable. This situation was usually corrected during post
landing taxi by shutting down the right engine and taxiing in with only the left
engine operating.
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Detection Susceptibility:

Smoke emission of the YTF34/F5 engine was considered satisfactory within the
limits of the evaluation conducted during Task II. Exhaust smoke visibility
was monitored during ground operations and throughout the weapons delivery
missions. Exhaust characteristics were observed both from the ground and
from the air and little or no smoke was visible from most of these operations.
However, a small amount of smoke was usually visible when the throttles were
advanced from idle to maximum power as during pullout from a weapons delivery
pass. This was considered acceptable.

Resistance to detection during night operation was outstanding. No exhaust
plume or other undesirable characteristics were observed.

Infrared Radiation (IR) Signature:

An evaluation of the IR signature was made at the Naval Weapons Center at China
Lake, California. Results will be reported by ASD personnel.

REMARKS:

The above test results were based primarily on monitoring system operations
during the Task II evaluation. Areas requiring additional testing are included
in the report covering the overall evaluation of the propulsion system and are
further expanded in the airstart and throttle transient evaluation reports.
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: ATE;
A-10A Systems Evaluation 11 December 1972

TEST: SSLU RECEIP'
Propulsion - Ai rstarts - LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL;

Airstarts were accomplished on A-IOA S/N 71-1369 and 71-1370. APU-only assisted
airstarts without engine crossbleed assistance could not be obtained without
shutting down both engines and were not accomplished due to safety considerations.
Boost pumps were left on for all airstarts. The airstart tests were divided into
four phases. The initial phase was a survey to determine any difference in
airstart time as a result of engine cold soak time. These airstarts were performed
in level flight at 10,000 feet pressure altitude and 220 KIAS. Crossbleed starts
per Flight Manual procedures were initiated at the following points after engine
shutdown:

1. As gas generator speed (Ng) decreased through 40 percent rpm

2. As Ng decreased through 20 percent rpm
3. As Ng reached stable windmill rpm
4. One minute after Ng reached stable windmill rpm
5. Five minutes after Ng reached stable windmill rpm

The second phase consisted of crossbleed airstarts during level flight at various

airspeeds from Vmax (single engine) to 1.2 Vstall (approach flaps) at 5,000, 10,0001
and 15,000 feet pressure altitudes.

The third or maneuvering flight phase consisted of crossbleed airstarts during 2
g turns with the test engine on both the outside and inside of the turn; and skids
with the test engine both leading and trailing. Starts were also performed in a
simulated weapons delivery pullup and during a sustained idle power descent. All
maneuvering starts were performed at 10,000 feet pressure altitude and 220 KIAS.

The fourth phase was an investigation into the windmill airstart characteristics
of the engine. Unassisted airstarts were attempted at altitudes and airspeeds
within the published windmill airstart envelope. The test engine was shutdown
approximately 4,000 feet above the desired start initiation altitude. The pilot
then initiated a dive in order to attain the test airspeed. Airstarts were
performed in two ways; as Ng decreased through 10 percent rpm (during engine
wind down after shutdown), and as Ng increased through 10 percent rpm. Using the
latter method, the engine was allowed to wind down to below 10 percent Ng before
the dive was initiated. The starts were performed at airspeeds which accelerated
the engine to at least 10 percent Ng as specified by the Flight Manual for windmill
airstarts.

A-IOA TEST RESULTS:

Test results are tabulated in Table I. Figure I is an airspeed/altitude maxtrix
showing all Task II airstarts. Figure ]I is a presentation of all windmill airstartsperformed during Task II.

All crossbleed airstart attempts were successful with the exception of one hot
start at 162 KIAS and 12,900 feet pressure altitude. For this start the throttle
for the operating engine was inadvertently left in IDLE instead of at 85 percent
Ng as specified in the Flight Manual. The start was aborted when ITT approached
927 degrees C (start limit) and the engine was later successfully started using
the correct setting on the other engine.

Throttle setting during assisted airstarts was critical. Attempts made with the
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A-IOA TEST RESULTS CONTINUED:

throttle forward of the idle stop resulted in hot starts. This problem was
documented in SER 10-66-56.

The initial phase survey showed that increasing the cold soak time for engine
assisted starts resulted in:

I. Increased time to lightoff
2. Little or no effect on time to idle

3. Lower peak ITT

The level flight phase tests indicated that a lower airspeed at start initiation
resulted in:

l. Little or no effect on time to lightoff
2. No effect on time to idle
3. Higher peak ITT

It was also found during the level flight phase that a lower altitude at start
initiation produced:

1. No effect on time to lightoff
2. Shorter time to idle
3. Higher peak ITT I

The maneuvering flight phase indicated that climbs, dives, sideslips and turns

had essentially no effect on airstart lightoff, time to idle and peak ITT.

The windmill airstart phase of the evaluation showed that windmill starts:

1. Could not be obtained at airspeeds less than 255 KIAS at 10,000 feet
without exceeding the 927 degree C ITT limit. This airspeed is approximately
25 KIAS greater than that specified in the windmill airstart envelope presented
in the Flight Manual. In addition, the minimum airspeed required for successful I A
airstarts at higher altitudes appeared to be 20 to 30 KIAS greater than that
specified in the Flight Manual envelope.

2. Had no effect on time to lightoff
3. Increased time to idle
4. Increase peak ITT
5. Were more likely to be successful if the ITT at start initiation was

less than 100 degrees C.
6. Required at least 10 percent Ng at start initiation
7. Required an altitude loss during dive of up to 9,000 feet to attain

the speed required for a successful start.

REMARKS:

Time constraints resulting from the limited test time allotted for systems
testing during the AFFE prevented this test series from being a complete airstart
envelope verification of the A-lOA/YTF34 airframe/engine combination. Areas
which require additional testing include:

1. Maximum airstart altitude
2. Maximum airstart MACH number
3. Windmilling airstarts at maximum altitude and airspeed
4. Airstart capability with alternate fuels such as JP-5 or JP-8
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5. Determination of optimum profile and minimum altitude loss forwindmill airstart attempts.

A
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PRELIMINARY T.O. 1A-10A-ISS-2

20,000 -

Altitude 1,0

(ft) Starter As#'t Starter Assist

Required Not- Require - 2

Ink _

10,000 - j

Tas* II A%1

Windmijll Airstarts

Task II _ _ _ _I_ _

Windmill Airstarts 0 100 200 300 400

Ngdcesn Successful start Indicated Airspeed -Knots

Nq increasing 0)

Ng9 decreasing Hot start

inrasn A- OA/Y TF34/ Pb
N nresn Windmill Start Env(.-lope

g Note: As per Flight Mc~nual procedures,
N must be equal Lto or greater
t~an 10% at start attempt.

Figure 11

74 -



AX AIR FORCE EVALUATION TfST RESULTS
CATEGORY: A-IOA SvSTMS EVALUATION DATE.

TEST: SSLB RECEIPT:

Propulsion - Throttle Transients . OG NU14BER;. II
DETAILED ilzT CONDITION OR GOAL:

The objective of the throttle transient evaluation was to determine the effect of
rapid power changes on engine operation. The evaluation consisted of throttle
bursts (".ccels" or rapid throttle movement from idle to maximum power), chops
("decels" or rapid throttle movement from maximum power to idle); and "bodies"
(a chop followed immediately by a burst).

The throttle transients were accomplished at 5,000, 10,000 and 20,000 feet pressure
altitude and at airspeeds from 150 KIAS to Vmax. Transients were first accomplished,
in level flight. Transients during maneuvering flight were performed at 10,000
feet pressure altitude and at airspeeds froi., 170 to 300 KIAS. The maneuvers were:

(1) Turns into and away from the test engine at a medium and hign normal load
factor.

(2) Skids into and away from the test engine.

(3) Maximum rate climbs simulating a pullup from a weapons delivery pass.

(4) A maximum range idle descent.

All throttle transients %,.ere performed with boost pumps on per Flight Manual.

A-10A TEST RESULTS

Table 1 presents the resul-, if throttle transients. Figures 1 through 3 present
an airspeed/altitude matrix of all Task II transients.

The results of the throttle transient evaluation showed that:

(1) Time required for Ng stabilization was greater for decels than for accels at
all airspeeds, altitudes, and maneuver conditions.

(2) Time required for Ng stabilization was greater for accels than for bodies at
all flight conditions.

(3) Time required for Ng stabilization following a decel increased with altitude
and airspeed, but was unaffected by high and medium normal load factors.

(4) Time required for Ng stabilization following accels ,nd bodies was unaffecte

by airspeed, altitude, or maneuver condition.

"ngine operation during throttle transients was satisfactory.
Remarks:

+ JThis evaluation was a cursory investigation of engine response to rapid throttle
movements. Areas which require additional testing include:

AF TC i orm i,-592 (One '2ime) Oct 72 Fx-pires 31 Dec 19(2
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(1) Transients at stall/landing/go-around airspeed

~ ~(2) Transients during high altitude maneuvering flight '!

(3) Transients during gun fire in level 
flight and high and medium normal

load factors.

(4) Transients using alternate fuels such as JP-5 or JP-8

5L It



THROTTLE TRANS IEOTS
I PRESSURE TIME TO '
1ALTITUDE STABLE Nc
FLT.NO. TRESURE AIRSPEED FLIGHT TYPE STIME TORMAK

FLT. NO. t (KIAS) CONDITION TRANSIENI (sec) REMARKS______

405 9.900 247 LEVEL M+I 8

10,000 230 - IM 4

9,800 244 M+I -M 1.5

9,700 149 M+I 5

9,700 I+M Data not rconlete

9,800 141 m-)I M 1.5

10,100 301 14I 8 Vax

10,200 285 I M 4

10,100 284 WIM 2

5,000 322 - - M+I 7 VWax

4,900 311 IM 4

4,900 306 PM+I M 1.5

5,200 257 M+I 7

5,300 244 I+M 3.5 2

5,400 241 M+I+M 2.5

410 9,500 295 4.3 M+I 8-9 Incomplete

8,850 301 I-M 2

8,900 301 M+I-M I

9,700 252 3.4 q M-4I 10

9,000 229 3.0 q 1-M 4

7 400 248 3.7 q M I- M 1.5

19.300 256 LEVEL. M+I 13 Vmax

i 19.100 241 ,_ -- >,M 4. _

• .1l ,900 245 FFM 1 :I

___19,200 149 J +I _ 10 _
S I F19,000 141 IMI 4. -

FOrtM
AFSC JUL 61 135A GENERAL PUR'PCSC OKS.T EDITIONS OF,''-

Table 1 17



THROTTLE TRAN SIE iTS
PRESSURETIME TPRESSURE AIRSPEED FLIGHT TYPE TOFLT. NO. ALTITUDE (KIAS) CONDITIONTRANSIEN STABLE Nc REMARKS

FL.NO (KISfONIIOt)___ (sec)

410 18,800 146 LEVEL MI-M 1

304 20,000 215 M-I 11 Data not Complete

20,000 208 I M Data not Complete

20,100 208 M-IM Data not Complete

9,900 177 DESCENT MAI 8.5

9,800 165 I- M 4

9,900 242 SIDESLIP 1I 10 Away from Engine

9,900 220 I- M 4 Away from Engine A

1 10,100 246 M)I->M 1.5 Away from Engine

10,000 240 MI M 2 Into Engine

9,600 255 CLIMB M+I- M 2

AFSC JUL 61 185 A GENERAL PURPOSE VIORKSHEET nvosDTINOFTS
Table I (cont'd)

,I A

7 8_____________________________________ ______________________________

__ __ __ _ _ __ __ _ _ __ __ __ ______________ _ __ __ __ _ __ _- 7I~

___ _ _L
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l(YA-IOA Systems Evaluation 14 December 1972

TL k Overall Evaluation of the A-IOA

Auxiliary Power Unit (APU) LOG NUMdLR:

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the APU.

A-IOA TEST RESULTS:

Desirable Features: The following areas were considered satisfactory and would
contribute to mission effectiveness:

1. Autonomous operation
2. Ground engine starting
3. Source of bleed air for ground cockpit cooling

Further details on the above areas are described in the propulsion system
evaluation reports and in the normal operation section of the APU evaluation.

A Deficiencies: One potential problem concerned the susceptibility of the APU
inlet to dust and dirt ingestion during rough field operation (SER 10-50-39).i! A second deficiency related to the unacceptable location of the emergency -

fuel shutoff valve for the APU (SER 10-3-35).

REMAR:S:

Time constraints resulting from the limited time allotted for systems testing
during the AFFE prevented a complete APU evaluation. No specific tests were
conducted on the APU system. Qualitative test results were obtained by
monitoring APU operation on the ground and during airborne systems and performance
tests. Areas which require additional testing include:

1. APU operation throughout the A-IOA airspeed/altitude envelope
2. APU assisted airstarts throughout the airstart envelope
3. ECS efficiency using APU air
4. Capability of supplying the environmental control system requirements

for production avionics cooling
5. Adverse weather operation

AFF-1 ?orm 0-592 (One Time) Oct 72 Expires 31 Dec 1972
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- AX Al I t ORt:[ I VAtI IAII ON 'I 'Il1 I' ,,it % ' ,

CAfLGORY: 0AilI
A-IOA Systems Evaluation 1 . 4Drcee 9.Z2: " ~ ~~~TEST : ,, ;I ti1'. " ":!<

Auxiliary Power Unit - Normal Operation" NUMiT R:

DETAILED TEST CONDITION OR GOAL:

The Auxiliary Power Unit evaluation consisted of monitoring normal operation and
problem areas, performing ground starts, and qualitatively evaluating the
capability of the APU to provide crc'sbleed air for engine start and ECS operation.

A-IOA TEST RESULTS:

engine ground starts during Task II. Thus, about 30 engine starts were made

with the APU during the AFFE. Normally APU bleed air was used for air-conditioning
during preflight taxi and takeoff, and during landing and postflight taxi to the
parking area but not during flight.

APU normal operation was satisfactory. it interfaced satisfactorily with the bleed
air system and met the requirements of the engine starting system.

In-Flight Operation: APU start times were 20 to 40 seconds. The APU was started
only as required to support other operations, such as sinyie engine flying
qualities tests, taxi, takeoff, and landing. In many cases, the APU start and
shutdown was observed from a sdfety chase aircraft. No abnormal exhaust smoke or
other unsatisfactory operation was observed. The APU was started at altitudes
up to 20,000 feet pressure altitude. Increased altitude had little or no effect
on APU starting or running.

No APJ-only assisted airstarts were performed during Task II. This was due to
the inability to isolate the crossbleed feature of the operating engine from the
APU. The contractor modified the system and was able to demonstrate one successful
APU assisted airstart during Task I, at 10,000 feet pressure altitude and 160 KIAS.

V! Ground Operation: Engine start times using APU air were 40 to 60 seconds. In all
cases the APU provided sufficient air for ground starts. The APU aided ECS
operation at low power settings by providing additional bleed air.

REMARKS:

The above test results -are based on a limited evaluation. Areas which require (

additional testing are listed in the APU-Overall Evaluation.
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AX AIR FORCE EVALUATION1 TEST RESULTS

DATE;
CATEGORY: A-10A Systems Evaluation

TEST: Overall Evaluation of the Environmental Control __SSEBRE_____:

System LOG NUMBE-R:.

DETAILED TEST CONDITION OR GOAL:

To determine the functional adequacy and effectiveness of the Environmental Control
System (ECS). The ECS consisted of:

1. Environmental Control Unit (ECU)
2. Oxygen
3. G-Suit
4. Ram Air Ventilation
5. Gun Compartment Ventilation
6. Ventilation Garment

A-10A TEST RESULTS:

Desirable Features:

i. ECU

The pilots considered the cockpit controls for the ECU easy to operate.

2. Oxygen

The oxygen system had excellent supply characteristics with no surging.
The system was nearly trouble free throughout Task II. The maximum duration
mission flown was 2.7 hours.

3. Anti-G Suit

The system was considered a definite asset for pilot comfort and fatigue
reduction during weapons delivery missions.

4. Ram Air Ventilation

The system provided good ventilation of the cockpit when used. The
system would be a definite aid in clearing smoke from the cockpit.

5. Gun Compartment Ventilation

The purge and ram air appeared to be adequate for scavenging gas from the
gun breech and gun compartment. The system was simple and reliable.

6. Ventilation Garment

Not evaluated.

Deficiencies:

1. ECU

There were three deficiencies of the ECU. First, adequate cockpit cooling
capacity during hot weather, clear day operation, especially during ground operation
was doubtful. This is discussed in the attached A-IOA Cabin Temperature Survey
Report. Since Task II was conducted during the October to December time frame,
hot weather operation could not be evaluated to resolve this question. Second,
excessive cockpit noise resulted from operation of the system. Pilots reported
that noise levels were irritating. Cockpit noise levels with the ECU inoperative
were very low and considered excellent. Third, during approximately the first
half of Task II the ECU was plagued with intermittent operation. On several flights,
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A-IOA TEST RESULTS CONTINUED:

only hot air could be obtained from the ECU. This discrepancy was also prevalent
during Task I. The problem was traced to the ECU controller and control rigging.
Corrective maintenance action was taken and the unit performed normally during
the final three weeks of Task II. However, this was not considered a thorough
evaluation of the fix and further problems may be encoul tered as more time is
accumulated on the system.

2. Oxygen

One discrepancy concerning the location of the oxygen vent tube was
documented (SER 10-12-8). This discrepancy reduced the overall rating of the
oxygen system to unacceptable due to the safety hazard involved.

3. Anti-G Suit

No deficiencies were noted.

4. Ram Air Ventilation

One discrepancy concerning the ram air ventilation doors was documented
(SER 10-32-26). A modification to the doors was made by the contractor during
the second half of Task II which consisted of replacing the original hard to
use and unsatisfactory latch system with an improved sliding type latch system.
Pilots reported that the new system was easy to use and was an acceptable solution
to the problem.

5. Gun Compartment Ventilation

Pilots occasionally reported slight traces of gun gas fumes in the
cockpit during strafing. No problems resulting from this were noted. Equipment
to measure the cockpit toxicity was not available. *

6. Ventilation Garment

One deficiency concerning poor access to the ventilation garment
blower was documented (SER 10-47-36).

REMARKS:

The above results were based on a very limited evaluation which consisted
primarily of monitoring systems operation during Task II. The only instrumen-
tation available consisted of four portable temperature gages which were used
during the Cabin Temperature Survey.
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AX AIR FORCE FVALUATION TFST RESULTS

CATEGORY: DATE;
A-10 Systems Test

TEST: Cabin Temperature Survey SSE RECEIPT:

LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

Cabin temperatures were measured in selected modes of temperature control system
operation during level cruise at pressure altitudes of 5,000 and 20,000 feet.
Four gages were taped in the cabin of the aircraft at the locations shown in
Figure 1. Li
Three cockpit temperature control settings were evaluated during a 15 minute
period at each altitude. They consisted of the full increase position (initial
setting), the full decrease position (second setting), and an intermediate
position selected by the pilot which would provide a comfortable cockpit (final
setting). Gage readings were taken at one minute intervals for a five minute
period at each temperature setting.

Maximum continuous thrust was used during the test at 5,000 feet pressure
altitude to simulate low level dash. During the high altitude test, oower was
adjusted for maximum fuel economy to simulated cross country cruise conditions.

A-10A TEST RESULTS:

Raw data obtained during the temperature survey is presented in the following
table. Ground temperature at takeoff was 35 degrees F with no cloud cover.

COCKPIT TEMPERATURE SURVEY

(5,000 FEET)

CONTROL ELAPSE TIME TEMPERAT'JRE-Deg F
SETTING (MINUTES) GAGE 1 GAGE 2 GAGE 3 GAGE 4

Full Increase 1 61 65 70 65
2 65 76 80 70
3 70 90 94 80
4 80 102 103 85
5 85 110 110 92

Full Decrease 1 95 105 112 98
2 90 90 95 90
3 85 80 82 86
4 80 75 78 82
5 80 75 78 80

Normal Cabin 1 78 75 76 75
2 76 72 73 71
3 70 70 71 70
4 64 68 68 66
5 60 64 67 62

(20,000 FEET)

Full Increase 1 65 65 85 68
2 68 82 93 71
3 71 90 98 76
4 75 95 100 80
5 80 98 102 82
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A-IOA TEST RESULTS CONTINUED:

Full Decrease 1 80 98 98 82
2 30 90 88 80
3 78 82 77 78
4 75 75 70 75
5 72 72 65 72

Normal Cabin 1 68 68 68 68
2 67 67 67 68
3 64 63 65 66
4 63 63 65 65
5 63 62 63 64

Horizontal temperature variation was satisfactory at all of the test points.
A maximum of 7 degrees (between gages I and 4) was recorded at the end of the
five minute period during the low level "Full Hot" test point. Vertical strati-
fication was only significant during the "full hot" test points, reaching a
maximum of 25 degrees during the low level test and 20 degrees during the high
level test. However, this was not considered to be a probelm since this tempera-
ture setting was seldom used in-flight.

The intermediate position (third setting) selected by the pilot was approximately
the 8 o'clock position on the control knob. This setting was approximately
30 degrees above the full decrease position. As shown in the table, the cabin
temperature continued to decrease during the final five minute period and was
approaching stabilization at the end of the period. Vertical and horizontal
temperature variation as stabilization temperature was approached was 4 degrees
F or less. System response time was good, with cabin temperature change
occurring within 2 minutes of switch position change.

ECS operation was considered satisfactory for the flight conditions tested. The
temperature ranges available were adequate and temperature variation throughout
the cockpit was relatively low. It should be noted that the test flight was
flown on a clear day (no cloud cover) during which solar radiation through the
canopy probably significantly contributed to cockpit heating. However, considering
that the flight was performed on a relatively cool day (35 degrees F ground
temperature) and a temperature control knob setting near full decrease was required
for a comfortable cockpit, adequate cockpit cooling during hot weather, clear
day operation, especially ground operation is doubtful. Qualitative pilot
comments, obtained during the Task I Air Force check out flights, indicated that
the cockpit was not adequa: !y cooled during ground operation. A comfortable cock-
pit could not be maintaineQ with the canopy closed. The Air Force check out
flights were conducted in the June through September time period during which

ground temperatures of up to approximately 110 degrees F were experienced.

REMARKS:

The above results were based on a very limited evaluation (approximately 0.5
hours). The only instrumentation available for the test consisted of four
portable temperature gages.
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AX AIR FORCE EVALUATIOI TEST RESULTS
CATEGORY: A-10A SYSTEMS EVALUATION DATE;

TEST: SSE6 RREIPT: "
TEST: Overall Evaluation of the Electrical Power Supply R :

System LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequancy and effectiveness of the electrical system

A-IOA TEST RESULTS:

Desirable Features:

The following areas were considered outstanding or satisfactory and would enhance the 4I
aircraft's capability to conduct its design mission:

(1) Normal operation

(2) Single generator out operation

(3) Dual generator out operation

Further details on these areas can be found in the attached test result sheets.

Deficiencies:

Electrical system deficiencies were documented in:

SER NUMBER TITLE

10-8-6 Poor type of electrical connectors

10-10-5 Lack of disconnect provisions on overtemperature sensor
wiring of refrigeration package

In addition, during dual generator out operation it was found that normal aircraft
braking was lost. This deficiency was caused by the design of the landing gear contro
valve (SER 10-61-53) and thus was listed as a deficiency of the landing gear system.

REMARKS

The above test results were based on a very limited evaluation and, aside from the
specific tests conducted (attached sheets) were based only on monitoring system
operations during Task II. No electrical system instrumentation was available, and
thus results in this area were based on pilot comments. A complete evaluation
would include similiar test with critical electrical system parameters instrumented.
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-0A SYSTEMS EVALUATION DATE;

TEST: SSE RECEIPT:
Electrical Power. One Generator Inoperative LO G NUMBER:. --

DETAILED TEST CONDITION OR GOAL:

With all electrical equipment except the aircraft external lights operating, first I
one generator, then the other was cycled off and on to check for electrical power
transients and proper operdtion of the ac bus load transfer system. After this,
each generator was cycled rapidly (off-on in 10 seconds) to determine whether power
transients could be induced in the system. At this point the generators were
individually shutdown and the aircraft flown for 30 minutes on each one to evaluate
long range single generator cruise capability. During the single generator cruise
tests, speed brakes, flaps, SAS, UHF radio, and internal and external
lights were cycled to provide the highest possible power drain during the test.

A-IO TEST RESULTS

No electrical power transients were noticed during the left generator shutdown; how-
ever, there was a transient of sufficient size to precess the HSI 100 degrees off
heading when the right generator was shutdown. Since no onboard instrumentation
was provided to record electrical system data parameters, the magnitude and time
span of the transient was unknown. The HSI had to be manually resynchronized;
however, the pilot reported no problem in resynchronizing. Another transient ocurred
when the right hand generator was turned back on and again the HSI precessed 100
degrees and in addition the HSI "off" flap came up for about 2 seconds. The pilot
again manually resynchronized the HSI with no problem. The ac bus load transfer
system operated properly, switching the full electrical load to the operating
generator whenever a generator was shutdown.

All other electrical equipment operated properly during the 30-minute single generato
cruise tests at throttle settings ranging from idle to max power. Based on the
above results, single generator operation was considered satisfactory.

Remarks:

The above test results were based on a very limited evaluation. No electrical
system instrumentation was available and therefore all results were qualitative in
nature.

AA
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AX AIR FORCE EVALUATION TEST RESULTS
CATEGORY: A-10A SYSTEMS EVALUATION DATE;
.. ... .... . . .... SSEB RECEIPT: 3
STEST: Electrical Power - Both Generators Inoperative

LOG NU,,ER:.

DETAILED TEST CONDITION OR GOAL:

With the aircraft in level cruise at 15,000 feet, 200 kiAS, both ac generators
were shutdown, leaving the aircraft with only the battery for electrical power.
The instruments powered by the emergency electrical system were checked for proper
operation, as were the speed brakes, radio, emergency trim and landing gear. The
test series was repeated on the ground during taxi.

A-IOA TEST RESULTS:

The instruments powered by the emergency electrical power system included the
standby ADI, fuel quantity, hydraulic pressure, oxyg'n quantity and ITT gages.
All operated satisfactorily during the test, as did the UHF radio. The speed -41
brakes were cycled twice and functioned properly. The emergency trim operated
satisfactorily. The landing gear system functioned satisfactorily; however, use of
the emergency extension handle was necessary to lower the gear. Braking was not
available unless the emergency brake handle was pulled (SER 10-61-53). Also an
asymetric rudder condition was experienced which is discussed in the Secondary
Flight Controls SAS report.

Remarks:

The above test results were based on a very limited evaluation (approximately 1
hour). No electrical system instrumentation was available therefore all res',lts
were qualitative and based on pilot comment.

4..
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AX AIR FORCE EVALUATION TEST RESUJLTS

CATEGORY: A-10A Systems Evaluation i DATE

SSLB RECEPT:TEST: Overall Evaluation of the A-10A Lighting System LLOG NUMBER:.

DETAILED TEST CONDITION OR GOAL: 7-

To evaluate the functional adequacy and effectiveness of the A-IOA lighting systems.

A-IOA TEST RESULTS:

Desirable F.atures:

1. Exceilent overall cabin light control

2. Satisfactory switch and indicator illumination

3. Outstanding UHF remote frequency indicator lighting

4. Satisfactory cabin lighting during complete ac electrical failure

Deficiencies:

The following deficiencies of the lighting system were found:

SER NUMBER TITLE

10-25-23 Unacceptable armament panel lighting
intensity control

10-71-62 Lack of for.mation lights on forward fqselage.

10-31-25 Poor location of external lights control
panel

REMARKS: j
The above test results were based on a limited evaluation (approximately 1 hour).
No instrumentation was available and all results were qualitative in nature.
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AX AIR FORCE EVALIJATION.TEST RESULTS

CATEGORY: A-IOA Systems Evaluation DATE;RE
.... SSEB 'RE E'IPT:

TEST: Evaluation of the A-10A External Lighting System "'A
LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the A-IOA external
lighting system during normal and emergency operations.

A-IOA TEST RESULTS:

Normal Operation:

The following items were found to be satisfactory and a definite asset to night
mission capability:

1. Landing lights
2. Taxi lights
3. Lack of formation light reflection into the cockpit

The tail position light was too bright in the DIM setting. The tail formation
lights were outstanding; however, formation lights are needed on the forward
fuselage area to provide proper wing references. A SER will be submitted to
present these deficiencies in detail.

Emergency Operation:

With both generators inoperative, no external lights were operable. Although this
situation was detrimental to night operations, it was considered acceptable due
to the nature of the emergency involved. The use of position or landing lights
would severly drain the limited supply of battery power available. This power
was needed for operation of more critical systems.

REMARKS:

The above test results were based on a very limited evaluation based on a one hour
night test flight and landing.
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AX AIR FORCE EVALUATION TEST RESULTS
CATEGORY: A1OA Systems Evaluation DATE;
TEST: . SSIB RECEIPT: . . .

T Evaluation of the A-10A Internal Lighting System ,. J .... TT
LOG NU1'3ER:

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the A-IOA internal
lighting system during normal and emergency operation.

A-IOA TEST RESULTS:

Normal Operation:

The following items were considered satisfactory or outstanding and a definite
asset to night mission capability:

1. Labeling illumination - outstanding
2. Switch illumination - satisfactory
3. Utility light - satisfactory
4. AOA indexer lighting - satisfactory
5. G-indicator and magnetic compass lighting - satisfactory
6. UHF remote frequency indicator dimming control - outstanding
7. Warning light brightness - outstanding
8. Sight lighting control - outstanding

The foll.owing intems were annoying to the pilot but were not felt to be detrimental
enough to require initiation of a SER:

1. Airspeed indicator dial - too dim
2. Flood light illumination of the center of the front instrument panel -

too dim
3. Placement of thunderstorm lights - shadow of pilot's body cast on center

of instrument panel
4. "Rachet" type intensity controls - less effective as a vernier light

control than "non-rachet" type controls
5. Oxygen regulator and quantity indicator lighting - should be controlled

by the console lighting rheostat rather than the engine instrument lighting rheostat
6. Warning light dimming function - controlled by too many switches

The only item deemed detrimental enough for initiation of a SER was the
armament panel lighting intensity control (SER 10-25-23).

Emergency Operation:

The following items performed satisfactorily during operation with both generators
shutdown:

1. Flight instruments

2. Warning lights and indicators
3. Utility light

No objectionable items were found during internal light operation with both main
ac generators failed.
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REMARKS: 2"
The above evaluation was based on a limited evaluation., No instrumentation
was available and all results were qualitative in nature.
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AX AIR FORCE EVALUATION TEST-RESULTS

CATEGORY: A-1OA Systems Evaluation DATE; 12 December i972

TEST: SSEB RECEIPT:

Overall Evaluation of the Hydraulic System LOG NUT1BER'

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the A-IOA hydraulic system.

A-IOA TEST RESULTS:

Desirable Features:

1. Normal operations
2. Single system operation
3. More than adequate pump size

Deficiencies: A major problem was rapid bleed off of hydraulic pressure after
engine loss (SER 10-6-2). Other deficiencies were as follows:

SER NUMBER TITLE

10-17-12 Inadequate dumping provisions for hydraulic
reservoirs

10-23-22 Inadequate size of hydraulic pressure gages

REMARKS:

The above test results were based on a very limited evaluation and. aside from the
specific tests conducted were based only on monitoring system operations during Task
II. No hydraulic system instrumentation was available, and thus results were
qualitative in nature. A complete evaluation would include similar tests with
critical hydraulic system parameters instrumented.
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: DATE;
A-IOA Systems Evaluation .. 12 December 1972.< ~SSEB RECEIPT: :-

TEST: Hydraulic System - One Hydraulic S

System Inoperative - LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

With the aircraft in level cruise at 15,000 feet pressure altitude, 200 KIAS, and
speed brakes extended 40 percent, the No. 1 hydraulic system was shutdown. At this
point the speed brakes were retracted using the speed brake emergency retract
switch. The pilot then performed a climb, a dive, left and right hand 2-g turns,
30 degree bank-to-bank rolls and rapid stick inputs in an effort to induce hydraulic
pressure fluctuation in the remaining system, or flight control transients due to
lack of hydraulic power. Normal and emergency trim were evaluated as were the
right and left aileron and elevator disengage systems. The entire test, excluding
the speed brake retraction, was then repeated with the No. 2 hydraul'ic system
shutdown. The flaps were extended to 20 degrees prior to system shutdown and the
emergency flap retract was actuated after system shutdown. Prior to landing, the A
No. 1 hydraulic system was shutdown again and the landing gear was extended using
the emergency landing gear extension handle. During ground taxi emergency braking
with the No. 1 system shutdown was evaluated.

A-IOA TEST RESULTS:

The emergency speed brake retract system functioned satisfactorily, bringing the
speed brakes in slowly to a setting of 10 percent. Banking the aircraft back and
forth eventually brought the speed brakes in to a setting of 5 percent, which was
considered adequate. No hydraulic power fluctuations were seen by the pilot on
the cockpit gage during any of the test maneuvers. The pilot reported flight contro'
forces and response very similar to normal operation, however rudder forces were
noticeably increased. Both normal and emergency trim operated satisfactorily.
The aileron and elevator disengage system operated normally with one hydraulic
system shutdown. Flying characteristics were unGhanged from those normally
experienced in this mode. The emergency landing gear extension system functioned
properly. Landing gear extension time was approximately 30 seconds at 150 KIAS
which was considered slow. Emergency braking was available with the emergency
brake handle pulled, however anti-skid was not available. The emergency flap -
retraction system retracted the flaps to approximately 5 degrees almost immediately
after actuation. The Vlaps then bled slowly back to the fullup position. Aircraft
control was satisfactory with either hydraulic system shutdown.

REMARKS:

The above test results were based on a very limited (approximately 1 hour)
* evaluation. No hydraulic system instrumentation was available therefore all

results were qualitative and based on pilot comment.
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AX AIR FORCE EVALUATIOI TEST RESULTS ... ..

CATEGORY: A-10A Systems Evaluation DATE;

TEST: Overall Evaluation of Fuel System SSLB RECP1i

LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

The objective of the fuel system evaluation was to determine the functional
adequacy and effectiveness of the fuel system.

A-1OA TEST RESULTS:

Desirable Features:

Refueling/defueling; Venting

Deficiencies:

A major deficiency of the fuel system was the location of the left engine emergency
fuel shutoff valve (SER 10-3-35).

Other deficiencies which require correction include:

SER NUMBER TITLE

10-51-40 Inability to correct fuel imbalance

10-4-13 Inadequate fuel quantity indicating system

10-40-34 Unconventional actuation direction of
engine crossfeed and tank gate controls

REMARKS:

The above test results were based on a limited evaluation which consisted primarily
of monitoring system operations during the Task II evaluation. Areas which require
additional testing include:

1. Maximum rate climb with hot or volatile fuel
2. Refueling/defueling rates
3. Air refueling compatibility and envelope determination
4. Additional suction feed tests
5. Compatibility of fuel system with alternate fuels
6. Adverse weather operation
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-lOA Systems Evaluation DATE;

TEST: Fuel System - Normal Operation
LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the fuel system during
normal operation.

A-IOA TEST RESULTS:

Operation of the fuel system was monitored during a variety of ground and flight
operations and was considered marginal. One significant problem encountered was
the inability on several occasions of the A-10A fuel system to correct a fue_
imbalan,,a (SER 10-51-40).

Several problems with the fuel quantity indicating system were encountered. The
system was time consuming and difficult to use due to its basic design (SER
10-4-13).

Inaccuracies in the fuel quantity indicating sjstem were also found. The sum of
the individual "left main" and "right main" tank readings did not equal the
"total main" tank reading. Inaccuracies of up to 500 pounds were noted with the
"total main" position selected. Recommendations contained in SER 10-4-13 would
delete the "total main" position and eliminate the problem.

Ground operation of the fuel system was satisfactory. The aircraft was easy to
refuel with the re.tueling receptacle in an easily accessible location. A problem
with the wing tank fuel shutoff valves was encountered early in the program. When
a partial fuel load was desired, incomolete closing of these valves resulted in
an unbalanced wing fuel load which cou. I not be corrected. After replacement of
the shutoff valves, no further refueling problems were encountered.

REMARKS:

The above test results were based on a very limited evaluation which primarily
consisted of monitoring system operation during the Task !I evaluetion.
Additional areas for testing are included in the fuel system overall section of "!,
the Fuel System Evaluation.
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... ... .AX_AIR ,FORICE. EVAL.UATION TEST RE'SULTS

cAFLlORY: CalibraATEt
A-IOA Systems Evaluation 14 December 1972-TEST: FRETB F{-1 PT:

Fuel Tank Calibration LOG NUMBER:

D*TAILcu rEST CONDITION OR GOAL:

TI he primary objective of this test was to determine fuel tank usable capacity

and fuel quantity indicator accuracy.

The aircraft was fueled to maximum capacity and weighed. Fuel meters and
scales utilized for the test were calibrated units installed in the AFFTC
Weight and Balance facility. The aircraft was defueled in increments of 1,000
pounds, leveled, weighed and all fuel gages read.

A-IOA TEST RESULTS:

The aircraft used for the calibration was A-10A S/N 71-1370. Data taken during
the fuel calibration is presented in Table I. In order to obtain an accurate
calibration, it was necessary for the tanks to be defueled one at a time in
the proper sequence. However, faulty fuel shutoff valves allowed fuel to leak
back into previously emptied tanks. This can be seen in Table I in the wing
tank and main tank columns. This prevented an accurate calibration. More
information concerning this discrepancy can be found in the "Normal Operation"
section of the Fuel System Evaluation.

Several conclusions can be made concerning this test:

1. From the measured full and empty weights of the aircraft, the total
onboard usable fuel quantity was found to be 9,385 pounds.

2. The most accurate quantity indication for total onboard usable fuel was
the sum of the four individual tank indications. The maximum error between actual
fuel and indicated was 205 pounds at a total fuel weight of 9,385 pounds. This
value is within the limits of military specification MIL-G-7940B (2 percent of
indicated plus 0.75 percent of full scale). However, at fuel loads of 500
pounds or less this fuel indication showed a positive error of 500 pounds, well
outside specification limits.

3. The digital totalizer was outside of specification limits throughout
its entire range. Due to the inability to selectively defuel each tank no
conclusions can be made about individual tank indicator accuracy or calibrations.

REMARKS:

The above test results were based on a limited evaluation. It is valid as a
gross estimate of total fuel capacity and total onboard fuel indicator accuracy.
It is not a complete evaluation of the fuel quantity system and will not serve
as an accurate fuel calibration. Such as evaluation would include the following:

1. In-shop bench calibration of tank probes and cockpit indicators
2. Refueling/defueling of individual tanks in small increments
3. Refuel/defuel rate measurement
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FUEL CALIBRATION -A-10A

Scale Wt. Right(Fwd]Left (Aft) Total Left Right 4-Tank

Diff. Main Main Main Wing Wing Totalizer Total

36,987 ____ _________ - - _ _ _ - __ __

9,385 2,840 2,650 -- 2,000 2,100 9,800 9,590

35,975 _____

8,373 2,550 2,050 -- 1,650 2,100 8,700 8,3501Al

35,000 ____

'4.7,398 2,100 1,150 -- 2,000 2,100 7,700 7,350

34,074 ____ BOOST PUMPS RAN

6,472 2,400 2,500 5,400 590 1,020 6,700 6,510

33,035 -- ~---=-

5,433 2,400 2,500 5,400 250 300 5,700 5,450

32,051 _ _ _ __ _ _ _ _ _ _ _ _ _ _ _I

4,449 2,200 2,250 4,900 50 50 4,600 4,550

31,042 1___ _ _ _

3,440 1,400 1,350 3,150 250 290 3,600 3,290

30,072 ________

2,470 1,000 950 2,300 240 290 2,700 2,480

29,105 _ _ __ _ _ _ _ _ __ _ _ _

1,503 750 190 1,300 300 150 1,700 1,390

28,103___ __

501 0 300 600 450 250 800 1,000

27,602 _____ _ _ _ _ __ _ _ _ ____ ____

0 0 0 200 290 200 400 490
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-10A Systems Evaluation DATE:

TEST: Fuel System - Emergency Operations SSED RECEIPT:

LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

One specific test was performed on the fuel system to simulate emergency operation.
Both main tank boost pumps were shutdown with the wing tanks empty. In this mode
the right engine was required to suction-feed fuel from the right main tank in
order to sustain operation. The left engine was fed by a low capacity dc fuel
pump which was normally used only to supply fuel during APU and engine starting.
In this configuration, the aircraft was put through a series of typical maneuvers.
First, an optimum rate of climb from 7,000 to 14,000 feet pressure altitude was
performed at approximately 220 KIAS. Next a series of bank-to-bank rolls was
conducted at 13,700 feet. The most extreme of these was from -94 degrees to
124 degrees. Three "g" turns to the left and to the right and a dive from 11,800
to 7,900 feet pressure altitude were performed. Airspeed during the dive was
296 KIAS with the engines at idle. Recovery from the dive was made with a 3-g
pullout.

A-10A TEST RESULTS:

The only specific test performed was the engine suction feed demonstration during
maneuvering flight. The results of this test showed that the aircraft was able
to execute a number of different maneuvers with one or two failed boost pumps.
No surging, rpm rollback, fuel flow fluctuations or other unsatisfactory operation
was noted during the maneuvers.

Emergency fuel system operation was, however, considered unacceptable. This
rating was primarily due to a deficiency concerning emergency fuel system
operation. Activation of the left engine fire handle cut off fuel to both the
left engine and the APU. This feature severly degraded the airstart capability
of the right engine (SER 10-3-35).

REMARKS:

The above test results were based on a very limited evaluation. Only one specific
test was conducted on emergency fuel system operation during Task II. Additional
areas which require testing are included in the Fuel System - Overall Evaluation.

0I
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AX AIR F(lRC, EiVAIALUATICITEST R.Ii'3LTS

CAFt.GORY: A-IOA Systems Evaluation I '

i;S: Overall Evaluation of the A-IOA Avionics Sytm

DETAII.ED TEST COIO11IOI OR GOAL:

To evaluate the functional adequacy and effectiveness of the A-IOA avionics
system. ,,

A-IOA TEST RESULTS: ,1

UHF Radio:

Desirable Features:
42,

1. Readability and signal strength - satisfactory
2. Compact, one-piece package
3. Low power requirement

Deficiencies:

1. Maximum range slightly below 80 percent LOS (see test for details)

TACAN:

Desirable Features:

1. Maximum range - met 80 percent LOS requirement of MIL-S-25730B
2. Accuracy - satisfactory

Deficiencies: The following SER's were submitted on the TACAN:

SER NUMBER TITLE

10-53-57 Inadequate identification of TACAN *1
suppressor cables on RT unit

10-54-48 Difficulty in reading TACAN unit
indicators

10-58-49 Difficulty in replacing TACAN RT unit

IFF:

Desirable Features:

1. Stand installation - common with other types of aircraft
2. Normal operation - ground interrogation of the IFF was made during

most flights as part of air traffic control. Only mode 3 was used. The IFF
functioned properly and no problems were experienced.

.... '' "" 105



A-IOA TEST RESULTS CONTINUED:

Deficiencies:

IFF antenna location was questionable for air to air interrogation. Both
antennas were located on the bottom of the fuselage with one forward and one
aft. An IFF antenna was not mounted on the top of the fuselage.

Intercommunications:

Desirable Features:

1. Normal operation - operation was monitored during all tests
conducted in Task II. The intercommunication system functioned properly and 4
no problems were encountered.

2. Standard installation - common with other types of aircraft.

3. Simple operation and "Hot Mike" capability. 4
Deficiencies:

One deficiency of the intercom was poor access to the intercom headset cordage
(SER 10-18-21).

Heading-Attitude Reference System (HARSj:

Desirable Features: Cockpit location of ADI and HSI.

Deficiencies:

The HARS was unreliable and functionally inadequate throughout most of Task II
(SER 10-5-19).

REMARKS:

The above results were based on a limited evaluation. Specific tests were
performed to determine maximum range of the UHF radio and TACAN. In-flight
attitude variation data were collected on the HARS. The IFF and intercom were
monitored only. A complete evaluation of the avionics system would include:

1. Maximum range determination for new equipment or for equipment not
installed on the prototype aircraft.

2. Antenna radiation patterns, especially with external stores and with
leanding gear or flaps extended.

3. Proper functioning of antenna switching and operation on upper and
lower antennas only. This would include measurements of signal strength.

4. Interface with ADF and ILS receivers, if installed.

5. Electromagnetic interference (EMI).

6. Operation in inclement weather or through a cloud cover.
7. Air-to-air communications and interrogation.
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AX AIR FORCE EVALUATION TEST RESULTS
IEGORY: A-10A Systems Evaluation DATE;

DETAILED TEST CONDITION OR GOAL:...

rhe TACAN evaluation consisted of maximum range and bearing/DME checks and of
HI-TACAN instrument approaches. Both prototype A-lOA's (SN 71-1369 and 71-1370)
were used for the evaluation. Aircraft SN 71-1369 was used for the maximum
range test and both aircraft were used for the other parts of the evaluation.

For the maximum range test, the aircraft was flown outbound from Edwards AFB
to maximum radio range. DME fixes were taken approximately every 10 NM and
compared to prominent landmarks. Two altitudes (10,000 and 20,000 feet AGL
with respect to the transmitter) and two frequencies, medium (Edwards TACAN,
Channel 68) and high (Palmdale Vortac, Channel 92) were checked. Maximum range j
was considered to be the point where the TACAN receiver broke lock and would
not regain lock-on. Fixes were checked against a TPC sectional chart.

After completing the maximum range checks, a modified 10 NM square pattern was
flown at 17,500 feet AGL and 75-80 NM from the Edwards TACAN to evaluate
the consistency of the TACAN information displayed to the pilot at the four
cardinal aspect angles of the aircraft, i.e., with the transmitter located at
a relative bearing of 0, 90, 180 and 270 degrees.
Bearing/DME fixes were taken against TACAN and Vortac transmitters in the

Edwards AFB local area. Each fix was taken while overflying a prominent
landmark and was checked against a TPC sectional chart.

The published HI-TACAN approach to Edwards AFB was flown and system performance
was qualitatively rated by the pilot.

A-IOA TEST RESULTS:

Maximum Range:

The observed maximum ranges are tabulated below:

ALTITUDE TACAN MAXIMUM PERCENT
(ft AGL) CHANNEL RANGE (NM) LOS

10,000 68 86 70
10,000 92 95 plus 78 plus
20,000 68 134 plus 78 plus
20,000 92 126 72

Military standard MIL-S-25730B requires TACAN maximum range to be 80 percent
live-of-sight (LOS). This distance is 98 NM at 10,000 feet AGL, and 137 NM
at 20,000 feet AGL. The test was terminated at the ranges marked "plus" because
of aircarft maximum radio range limitations. Since these two ranges are within
3 NM of the 80 percent LOS specification requirement, it is reasonable to
expect that the system would have satisfied this requirement. The shorter
ranges exhibited at the other two conditions were attributed to the mountainous
surroundings of the test area. (Owens Valley, with Mt. Whitney to the West,
White Mountain to the east and Mt. Langley to the south).
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A-IOA TEST RESULTS CONTINUED:

Bearing/DME Performance:

Table 1 shows a list of all TACAN fixes taken for the evaluation. All fixes
are "TO". In evaluating the results, all bearing errors less than t2 degrees
and DME errors less than ±2 NM were discounted as being within the approxima-
tions inherent in the test method.

Of 18 fix points compared, 6 exhibited 3 degrees or more of bearing error. Of
these 2 were referenced to approximate landmarks and 2 were obtained from
questionalbe bearing lock-ons.

Of 44 fix points compared (same as above plus maximum range data not presented)
7 exhibited 3 NM or more of DME error. Of these 3 were referenced to approximate
landmarks and 2 were obtained from questionable DME lock-ons. In general,
bearing/DME performance was satisfactory.

Relative Bearing Performance:

Bearing and DME remained relatively stable during the 10 mile square pattern,
however a maximum deviation of 3 degrees and 3 NM were observed at a relative
bearing of 090 degrees.

Instrument Approach:

The TACAN instrument approach characteristics were satisfactory except in
one area. After station passage on the inbound leg over the Edwards TACAN
the CDI commanded a 300-400 foot left offset to the runway. This offset
amounts to approximately 1/2 degree and may have been an airfield installation
characteristic. With this exception, all other bearing, DME, and station
location/passage characteristics were considered satisfactory.

REMARKS:

The above test results were based on a limited evaluation. They represent a
reasonable estimate of maximum range, however, this will not suffice as a
complete evaluation of the TACAN subsystem. No instrumentation was used and
the test method used was approximate. The following items are required for a
complete evaluation:

1. Complete antenna patterns, especially with armament on board and with
the landing gear and flaps extended.

2. Evaluation of proper functioning of antenna switching and of operation
on upper and lower antenna only.

3. Operation during inclement weather or through a cloud cover.

4. Electromagnetic interference (EMI).

5. Interface with ILS system.
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TABLE I

A-10A TACAN FIX DATA

LANDVMARK FRNMTE FIX I FIX ERROR!-, RE4ARKS
_____________ CHANNEL. U ft/DW BRGDM ff.Mrl E

Edwards TACAN 1105 34BL45 39014 91 (L4L.... ll Ejxs -"TO)"

* Inyokern Airport LHS/21 197/69 194/69 311/O ________

Inyokern Airport EDW/68 158/42 156/44 2R/-2 -______

Inyokern Airport P14D/92 172/64 172/63 0/-i
South End of Initial leg-of
Owiens Lake EDW/68 157/75 156/74 1 R/+l square ptn-OORb*
Right turn from First leg
above ______EDW/68 154/72 152/71 2R/+l 2700 RB

_____ _______EDW/68 151/77 148/76 3R/+l Secon leg
Third legjEDW/68 154/84 151 /80 3R/+4 090~' RB

VEDW/68 156/79 156/77 0/+2 Fort RR~
Center of flaiwee Questionable
Rsryn 'i.. 1AS1116..... m 1076/134 ..-/-4 lock-on

Haiwee Dam NIQ/53 139/30 139/30 0/0
[lot Locked on

Leach Lake EDW/68 254/66 219/65 35R/+1 Reference Signal

____ _________LHS/21 1225/107 225/108 0/-l 31________

____ _______BLD/114 060/28 059/90 lR/-62 lock-on

___________ VCV/23 194/70 195/69 lL/+l A____ ___

_____ _________ EDW/68 218/64 219/65 1lR/-l ________

_____ ________LHS/21 227/103 225/108 2R/-5

SVCV/23 192/63 195/69 3L/-6

NOTE: *-.Relative Bearing ____

AFCFORM 185 -AF8-WA- - i.
AFCJU 1 15aGENERAL PURPOSE WORKSHEETASCAF.S.OC
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AX AIR FR CF VAI.II IOIA ";"ST 111-S.ULTS

CLi,.GO1Y. A-10A Systems Evaluation

f':': UHF Communications-Maximum Range and
Readability ' ' . .... .

ETAII.D 0TST CON0110( O OR GOAL: - 7

The UHF communications evaluation consisted of maximum range, readability and
signal strength checks. The test was conducted with A-10A SN 71-1369, which was
equipped with an AN/ARC-150 radio set rated at 10 watts RF output. Three
frequencies within the available radio band were used. They included a low
(260.7 MHz), medium (314.4 MHz) and high (383.0 MHz) frequency. The test
altitude were 10,000 and 20,000 feet AGL with respect to the ground station.
Radio contact was maintained with the contractor's ground station, which used an
AN/ARC-51BX.

The aircraft was flown outbound from Edwards AFB to maximum outbound radio range
as determined by readability and s'gnal strength. It was then flown approximately
10 NM beyond the maximum outbound range before turning back toward the ground
station to determine maximum inbound radio range. Aircraft location was checked
against prominent landmarks and TACAN DME. Readability and signal strength were
rated according to the following key:

Audio Readability

1. Unreadable
2. Barely readable; occasional words missing
3. Readable, but occasionally difficult
4. Readable with no difficulty
5. Perfectly readable

Signal Strength

1. Faint to very weak
2. Weak to fair
3. Fair to good
4. Good to moderately strong

5. Strong to extremely strong

After completing the maximum radio range checks, a modified 10 NM square pattern
was flown at 17,500 feet AGL and 75-80 NM from the ground station to evaluate
consistency of readability and signal strength at the four cardinal aspect angles
of the aircraft, i.e., so that the ground station was positioned at 0, 90, 180,
and 270 degrees with respect to the aircraft. A radio transmission was made
during each turn and while flying wings level on each leg.

A-10A TEST RESULTS:

Maximum Range:

The observed maximum ranges are tabulated below:



A-1OA TEST RESULTS CONTINUED:

Altitude Maximum Maximum
(ft AGL) Frequency(MHz) Inbound Range (NM) Outbound Range (NM)

10,000 260.7 87-88 89-90
10,000 314.4 87-88 87-88
10,000 383.0 88-90 88-90
20,000 260.7 121-122 Not Det
20,OOG 314.4 117-118 129-130
20,000 383.0 Net Det 127-128

Typical UHF maximum range performance for air to ground is approximately 80
p2rcent line-of-sight. This is 98 NM at 10,000 feet AGL and 137 NM at 20,000
feet AGL. Since the performance of the A-IOA UHF was approximately 90 percent
of typical, the range was considered marginal. The pilot reported approximately
the same results as the ground station.

Relative Bearing Performance:

The signal strength and readability were consistent for all four relative
bearings checked during the 10 mile square pattern. The received signal was
stable regardless of airplane attitude. The pilot reported approximately the
same results at the ground station.

REMARKS:

Since the A-10A was not equipped with an automatic antenna switching system,
the lower antenna mode was used. Time restrictions and priorities prevented
evaluation of the upper antenna.

The above test results were based on a very limited evaluation (approximately
2 hours). They are valid as an approximate measure of maximum range; however,
they do not represent a complete evaluation of the UHF radio. The following
items are required for a complete evaluation:

1. Operation during inclement weather or through a cloud cover

2. Complete antenna radiation patterns, especially with armament
onboard and with landing gear and flaps extended. This would include measuring
signal strength.

3. Evaluation of proper functioning of antenna switching and of operation

on upper or lower antenna only.

4. Interface with ADF receivers.

5. Electromagnetic interference (EMI).

6. Air-to-air communications.
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AX AIR FORCE EVALUATION TEST 
RESULTS 

3

CATEGORY: A-IOA Systems Evaluation DATE;

TEST: }IARS - Normal Operation SSEB RECE .

LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

Data was taken by pilots in a limited number of weapons delivery flights near
the end of Task II. Attitude and heading indication were recording while in a
level attitude at 200 KIAS during the following phase of flight:

1. Before takeoff

2. After takeoff
3. After the second bomb pass
4. After the twelfth bomb pass
5. After the twenty-fourth bomb pass
6. While returning to base
7. After landing

A-10A TEST RESULTS:

The ADI in-flight data are shown in Table I.

Attitude data were reliable until bombing passes were made. On the average, a
noticeable attitude eror (5-10 degrees pitch and 4-10 degrees roll) had occurred
by the twelfth (12) bomb pass. This was, on the average, the maximum error,
however the error persisted throughout the remainder of the mission. The error
usually'decreased during level flight back to base, but was still unacceptable
in approximately half of the mission checked.

In addition of the earth rate correction during the last two weeks of the Task II
program significantly impro,,ed the reliability of the pitch indication, but
had no effect on the roll indication.

The HARS was unacceptable as used during most of the Task II program.

REM4ARKS:

The above results are based on a limited evaluation. No instrumentation was used
and all data presented were hand recorded based on pilot judgement of indicator
errors encountered. A complete eialuation would include:

1. Complete in-shop function check and adjustment of system compo',ents
2. Complete in-flight evaluation with instrumentation

10ee
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-10A Systems Evaluation DATE;

TEST: Overall ]Evaluation of the .Armament System
-LOG NUMBER:

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the A-1OA armament
system.

A-IOA TEST RESULTS:

Desirable Features:

1. Stores suspension system.
2. M61Al gun system/aircraft compatibility (It is ui-known what the inmpct

will be with the GAU-8 gun systeml,

Deficiencies: Deficiencies of the armament system were:

SER NUMBER TITLE

10-67-58 Inadequate access to bomb rack electrical
connectors in pylun stations 3, 4, 7, 8, and 9

10-68-59 Lack of access pt..nels on wing stations
pylons 1 and 11

REMARKS:

The above test results were based only on monitoring systems operation during

the Task II evaluation. Listings of areas required for a complete evaluation are
included in the attached reports.

AFFTC Form 0-592 (One Time) Oct 72 Expires 31 Dec 19fM
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AX AIR FORCE EVALUATION TEST RESULTS . R. T

CATEGORY: A-IOA Systems Evaluation DATE;

TLST: 5SB EEIT
M61AI Gun System/Aircraft Compatibility L NUMBER:.

DETAILED TEST CONDITION OR GOAL:

To determine the compatibility between the aircraft and the M61AI gun system and
relate this to the GAU-8 gun system which is being considered for use in the -

A-X aircraft.

A-1OA TEST RESULTS:

Based on observations made during approximately 250 firings of 60 rounds duration,
the gun/aircraft compatibility was determined to be satisfactory. The gun
operated with little vibration and the noise level in the cockpit was relatively
low. No structural problems were observed. Traces of gun gas were occasionally
noted in the cockpit, however this was not a problem. The concentration of the
gas was not determined due to unavailability of the necessary equipment.

Photographic data showed that approximately two-thirds of the emitted gun gas
flowed harmlessly under the wing. However, the remaining third of the gas
flowed over the wing and into the engine. Apparently the gas was sufficiently
cooled and diluted before entering the engine since engine performance was not
noticeably affected. It should be pointed out that larger quantities of gas
will be emitted by the GAIJ-8 gun and engine gas ingestion problems may be
present with the GAU-8 gun system.

REMARKS:

In order to conduct a complete evaluation of the GAU-8 gun installation, instru-
mentation would be needed for acquiring and recording data on at least the
following factors:

1. Gun bay pressurization. I
2. Vibration induced into aircraft structure through gun mounts.
3. Reaction forces at gun mounts.
4. Amount of gun gas in cockpit.5. Effect of gun gas ingestion on engine performance.

The gun should be evaluated throughout the entire performance envelope of the
aircraft. More than one firing rate should be evaluated, if possible. The
boresighting procedure and the interface of the gun with peripheral equipment
should be evaluated.
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-10A Systems Evaluation DATE;
TEST: Store Suspension and Release SSEBRECEIPT;

LOG NUMBER:

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the store suspension
and release system during normal operations.

A-10A TEST RESULTS:
Based on observations made during the weapons delivery missions the stores
suspension and release system was determined to be outstanding. Stations were
so located that stations 1 through 4 and 8 through 11 were partially visible
from the cockpit. This tended to simplify stores management for the pilot.
MK-82 bombs did not require forced ejection from any of the stations when
carried singly. An intermittent problem was encountered on aircraft SN 71-1369
wherein the weapons suspended from station 4 would not release normally during
three missions. The problem was traced to a defective electrical relay. The
relay was replaced and no further trouble was experienced.

REMARKS:

Only MK-82, BLU-l, and BDU-33 bombs were evaluated during the weapons delivery
portion of the A-X program. A complete evaluation of the stores suspension
and release system would require carriage, separation, and delivery testing with
a wide assortment of types of stores typical of the A-X mission. Weapons would
be carried in all configurations and released in all modes typical of the A-X
mission. These evaluations would be conducted at selected airspeeds and altitudes
within the performance envelope of the aircraft.
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-1A Systems Evaluation ATE;

TEST: SSE'
A-OA Propulsion - Engine/Airframe Compatibility LOGRNU:;'IL

DETAILED TEST CONDITION OR GOAL:
* Tests were conducted after completion of Task II to evaluate contractor, modificatior

of the A-IOA airframe as a solution to the YTF34 engine/A-bOA airframe incompati-
bility problem. This deficiency was documented in the Propulsion-Normal Operations
section of the Systems Evaluation Test Results. The modifications consisted of
several aerodynamic changes to the A-IOA airframe. A fixed, single slotted leading
edge siat was installed on the inboard section of each wing between the fuselage
and the main landing gear pod. A 24 inch wing leading edge stall strip was located
approximately one and a half feet outboard of each gear pod. Also, a filet between
the wing and the fuselage at the aft wing root was added. Lastly, a vertical
strake was mounted on the fuselage forward of and just below each wing. The
complete configuration is shown in Figure 1.

The maneuvers used to evaluate the contractor's modification were l-g stalls at
idle power, l-g stalls at above idel power, and accelerated stalls.

Unaccelerated stalls were performed at 10,000, 20,000 and 25,000 feet pressure
altitude. During the stalls the throttles were set at various positions from
idle to maximum. Stalls were performed in both the gear and flaps up and gear and
flaps down configurations. Both light and heavy gross weights (18 MK-82 Con-
figuration) were tested.

i To investigate engine operation during accelerated stalls, windup turns to airframe"'
buffet were performed. The normal load factor limit of 5.86 g was observed.
Windup turns were accomplished at 10,000, 20,000 and 25,000 feet pressure altitude,-
and at speeds from 140 to 300 KIAS. Both light and heavy gross weights were

i evaluated. During the 1 -g and accelerated stalls, the aircraft was held in buffet'
J for a sustained period, normally 5 to 10 seconds. A

A complete listing of test maneuvers accomplished during this evaluation can be
found in the Performance and Flying Qualities Evaluation Test Report.A

During the evaluation the rocket gas ingestion (RGI) system was deactivated.
However, Automatic Engine Protection System (AEPS) equipment remained installed I
on the aircraft. Instrumentation was provided which indicated when the system
would have rolled back the engines had it been activated.

A-1OA TEST RESULTS:
Engine operation during all maneuvers performed during the evaluation was
satisfactory. Inlet instrumentation indicated that a small degree of inlet
disturbance was experienced by the engines during all maneuvers performed. These
disturbances were slightly greater during tests in the heavy gross weight config-
uration. Inlet flow distortion was occasionally of sufficient strength to cause
the AEPS switch to actuate intermittently. However, the engines showed no
compressor stall, overtemperature, or rollback tendencies.

Additional test results can be found in the Performance and Flying Qualities
Evaluation Test Report.

.~T ime) Oct 72 Expires 31 Dee 1972
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REMARKS:.

The above test results were based on a very limited evaluation which
consisted of approximately 3 hours flight time. A complete evaluation
would include similar maneuvers throughout the loading and flight
envelope of the aircraft.
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APPENDIX III
SYSTEM EVALUATION REPORTS

Timely and proper identificatic. of aircraft deficiencies was of
primary importance within the A-X JTF to: (1) aid appropriate source
selection personnel in their specific evaluations, (2) i.nfluence negotia-
tions with the contractor for full-scale development (production articles);
and (3) aid in insuring direct changes to the aircraft for Task III
(follow-on tests with the prototype aircraft) and for full-scale develop-
ment, and thereby reduce the number of required engineering change pro-
posals. The JTF fulfilled these objectives by using an AFFTC-developed
report to record each deficiency, and by maintaining strict coordination/
control of each report. This report was titled the A-X Prototype System
Evaluation Report (SER) and was recognized officially by the A-X SPO.
The SER's were utilizedby all members of the JTF.

A summary of SER's and each SER in its entirety are included. The
first digit of the serial number designates the aircraft type. The
second set of digits designates the sequential numbers of the SER drafts
as they were originated and logged. The third set of digits designates
the sequential numbers of the formal SER's submitted to A-X SPO. As an
example, SER No. 10-13-9 indicates that this item is on the A-10A air-
craft, is the thirteenth SER originated by the JTF, and is the ninth SER
submitted to the SPO for action.

The summary is presented by major subsystem. The SER's are arranged
in bequential order ,of their formal or last digit(s).

Y81
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SER NUMBER DATE
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER)10-I 2ov2

RELATED $ER NUER VEHICLE"TYPE VEHI CL E SERIAL NOWS. TEST LOCATIOt;

A-IOA 7i-1369/l-1170 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.

Power Plant Inst/29000 Throttles/29A0O N/A
DEFICIENCY....

Possible inadvertent double-engine shutdown.

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (C.'ntlnue on separate page it n, " ssiy.)

The throttle system is designed to prevent inadvertent movements to OFF by outward
ANdisplacement of the throttles preceeding full retraction. However, outward displace-

ment of the right throttle results in outward displacement of the left throttle when
both are at IDLE. A very light aft force on the left throttle as the right is moved
to OFF will also shutdown the left engine. Inadvertent shutdown of the left engine is
highly possible when shutdown of the right engine only is desired, unless extreme
caution is exercised. In addition, when both throttles are at IDLE, they are subject
to inadvertent outward movement if hit by the left hand. When inadvertently moved
in this manner, both throttles catch on the lip of the idle stop. Any aft motion of
the throttles from this position will result in a two-engine shutdown. The motion
required to perform the outboard movement is similar to the motion of moving the left
hand outboard to find the flap lever which is behind the throttles when they are at
IDLE.

LOCAL ACTION

Extreme care by pilots when the throttles are at IDLE.
RECOMMENDATION If feasible, the prototype aircraft should be modified to preclude the
above problem and th Flight Manual should be changed to reflect the care required. The.I
full scale development article should be designed with a more positive means of shutting
down individual engines. Consideration should be given to the use of a finger lift
system rather than outward movement of the throttles.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

[J FUNCTIONAL oPS LX] DESIGN -JMATERIEL C]QC QJMAINT C] RELIABILITY (X PSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD I MISSION IMPACT
(IL-STD-8 CA TEGORY

Oil I 1JMANDATORY In) LOSS LJ VEHICLE J]PREVENTS [MJMISSION

Ii, []V QJ DESIRABLE ] DAMAGE [] SUBSYSTEM fJ DEGRADES OJMAINTENANCE
/JINJURY CM PERSONNEL KJRESTRICTS 0 SYSTEM PERFORMANCEIX]'JUR [] ERSNNELI r-JoLAY CxFLIGNT/IMA'NTENANCE

SELY CCREW EF CTIVENESS

AMPLI FICA TION/OTHER

SER CON'TACT (Naeie and grade) 0 RGANI ZATION (Office Symbol) 'DU TY PHON E

R.D. BRIDGES, JR., Captain 651OTGH 72491_
PROJECT ENGINEER (Typed/prnlodn ne and dgrde) SIGNATURE OAT E,

FRANK N. LUCERO, GS-13 -1, -,- -c 2 t v 7;.,
PROJECT MANA GER Typed/prInted nmrl and grade) SIGNATUR .ATE

GEORGE P. LYCH, JR., Major, USAF __.____,

Director, A-X Joint Test Force . -v'- - .. '- 7{
C1 2 6  FOR7126 .. . U 72 

2 -



SER NUMBER DATE 4

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-6-2 1 Nov 72
RELATEO SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO(S. TEST LOCATIONA-10A 71-1369/-1370 AFFTC
MAJOR SYSTEM/ WUC UC COMPONENT PART NO./ SERIAL NO.

Hydraulics/45000 PC-1 and PC-2/45A00&45G00 N/A
DEFICIENCY

Unacceptable rapid bleeding of hydraulic pressure after engine shutdown.

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Conflnue on asearate page i! necessary.)

The hydraulic pumps are designed to reduce the supplied pressure to zero ("drop off
the line") when engine core rpm drops" to approximately 40 percent. During an engine
.tall, flame out or shutdown, loss of hydraulic pressure to the system supplied by the
particular engine is nearly simultaneous with the engine loss. "Hydraulic system Out"
caution lights, which indicate that hydraulic system pressure has dropped to zero, were ?4
monitored during engine shutdown on several flights. The lights were obtained at
engine core rpm's ranging from 38 to 48 percent as the engine wound down. Consideration
must be given to the hydraulic system functions which are lost nearly immediately after
engine loss. For single engine loss, SAS and one hydraulic powered rudder are lost.
Under certain flight conditions and/or A/C configurations this could be critical. If
both engines are lost, a complete loss of powered flight controls would occur almost
immediately placing the aircraft in the manual reversion mode in the longitudinal and
directional axis. However, lateral (aileron) manual reversion control would require A
moving the aileron control switch to TAB DRIVE and then waiting until shifting is
complete. This operation would require 5 seconds or more to complete. Aircraft
control could be lost during this time if the aircraft was in a compromised position
or attitude. The pilot would be faced with the immediate problem of aircraft control
and engine relight.

LOCAL ACTION

None.
RECOMMENDATION Hydraulic system pressure should bleed off slowly after engine tail ure.''
This would allow tume for the pilot to place aircraft in a safe attitude and move ailero
control to drive tab in the case of a double engine failure. However, it is realized• ~that by eliminating the "off the line" characteristics of the hydraulic pumps, that l.

engine start up load requirements would be increased and may contribute to longer eng2 .

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

SFUNCTIONAL :I-oPS DESIGN IMATERIEL EJQC E]MAINT ] RELIABILITY 0 PSTE

SAFETY HAZARD CODE CORRECTION P FOTENTIAL HAZARD MISSION IMPACT
(MIL-S'D-88-2 CAT5GORY

I "]I f [MANDATORY LOSS - VEHICLE CD PREVENTS -- IMISSION

III -11v 9 DESIRABLE I0 DAMAGE FJ SUBSYSTEM I DEGRADES [JMAINTENANCE

Il INJURY -- Q PERSONNEL I -RESTRICTS ] SYSTEM PEPFORMANCE
DLIGHT/MAINTENANCEIc DELAYS CREW EFF CTIVENESS

AMPLI FICA TION/OTH ER

SER CONTACT (Nal'e and radeI ORGANIZATION (OIfice Symbol) IUTY PHONE

R.D. BRIDGES, JR., Captain 651OTGH 72491
PROJ ECT ENGINEER (Typed/phin'dnam and graev) SIGNATURE () DATE

FRANK N. LUCERO, GS-13 2 -

PROJECT MANAGER (Typed/ intednane and grade) ISIGNATURE DATE

GEORGE P. LYNCH, JR., Major, USAF I .. ,
Director, A-X Joint Test Force ,-I

AFFTC AUG 7 2 121 7

k,2



: ER NUMBER D ATEI
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-7-7

RELATEO sen NUMBERS IVEHICLE TYPE VEHICLE SERIAL. NO(S). -TST LOCATION

IA-10A 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONEIIT PART NO./ SERIAL NO.

Landing Gear/13000 Brakes/13L00 N/A
DEFICIENCY

Poor location of brake components for forward airstrip operations.

DEFICIENCY CIRCUMSTANCES/ SCRIPTION/CAUSES (Contlnue an eperate Page it nec..sry.)

The hydraulic brakes lines and antiskid control wiring to each main landing gear brake
are routed along the front of the landing gear strut. The wheel brake shuttle valve
oh, the brake stack pressure plate is located in the lower forward quadrant of the
plate on each main gear brake stack. In view of the possible forward airstrip
requirement for the A-X aircraft, these are very vulneroole locations for these items.
Brush and other ground debris could easily damage these components during takeoff or
landing resulting in possible loss of braking, antiskid protection and one or both
hydraulic systems. In addition, repairs would be required at the rough field base
which would probably have a limited maintenance capability.

LOCAL ACTION

None.

RECOMMENDATION The hydraulic brake lines and antiskid control wiring should be routed

along the rear of the main landing gear struts and the wheel brake shuttle valve should
be located in the upper aft quadrant of the brake pressure plate in a manner which
utilizes the strut and wheel for protection of these components.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

0 FUNCTIONAL FnoPS t DESIGN -- MATERIEL C lC EJMAINT 0 RELIABILITY CJPSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL-STD-882) CATEGORY II 1 il 9MADTOY LOSS (A VEHICLE Q PREVENTS ISSIOOID t 0IV E OESIRABLE 00 DAMAGE 0 SUBSYSTEM 0 DEGRADES ] MAINT~tIANCE

[INJURY [ PERSONNEL [JX RESTRICTS EJ SYSTEM PERFORMANCEI J DELAYS [-J FLIGHT/MAItTENACE
CREW EFFECTIVCW.ESS

AMPLI FICA TION/OTH ER

Hazard code applicable to forward airstrip operations only.
SER CONTACT (Nm aneed grade) ORGANIZATION (Offic Symbol) DU TY PKON E

T.R. YECHOUT, Captain 651OTGH 72588
PROJECT ENGINEER (TyPedrintednano and grade) SIGNATURE .. 1,., DATE

FRANK N. LUCERO, GS-13 ". & "it 2. , 7Z.
PROJECT MANAGER ITvped/Ninted twee 41nd 4rad) SIGNATU A

GEORGE P. LYNCH, JR., Major, uSA F
Director, A-X Joint Test Force ) _-#S -

1 2$AFFTC FO
2AUG 2

128,



eSER NUMBER DATE

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 110-1-4 2 Nov 12

RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NOISI. TEST LOCATION

A- 10A 71 -1369/-1370 AFFTC
MAJOR SYSTEM/WUC 1SUBSYSiEM/WUC COMPONENT PART NO./ SERIAL NO.

Power Plant/29000 Throttles/29A00 I N/A -

DEFICIENCY

Poor location (too far forward) of throttles.

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on sepate Pee it necee:.ry.)

Pilots have reported the throttles are too far forward to reach with full authority,
i.e. fingers cannot be curled around the leading ed'jes of the throttle grip. In
addition, when throttles are set at MAX, the microphone button and speed brake switch
cannot be activated without a conscious, straining extension of the arm. An
anthrop,.itric study of reach distance required revealed that throttles set at MAX
are two inches beyond the adjusted reach capability of the 5th percentile pilot.

LOCAL ACTION

None.

RECOMMENDATION

Throttle levers end/or quadrant should be redesigned to permit authoritative reach
by 5th through 95th percentile pilots.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

V FUNCTIONAL 0 OPS DESIGN [O MATERIEL El QC EJ MAIN T [] RELIABILITY rXIPSTE

SAFETY HAZARD CODE CORRECTION POTE14TIAL HAZARD MISSION IMPACT
(MIL.-$TD-88#2) CATEGORY

("!S(11n2 MAN)DATORY El LOSS [ VCHICLE 0 PREVENTS L MISSION
'11E IElV ( DESIRABLE El DAMAGE El SUBSYSTEM C DEGRADES 0l MAINTENANC.

D INJURY E PERSONNEL [_ RESTRICTS EJ'j SYSTEM PERFORMANCE

Ioe DELAYS FLI ;HT/MAINTENANCE
-(none) CREW EFFECTIVENESS

AMPLI FICA TION/OTH ER

SER CONTACT (Name Ld trade) ORGANIZATION (Office Symbol) DUTY PHONE

R.D. BRIDGES, JR., Captain 651OTGH 72491
PROJECT ENGINEER (Tped/printednarn and trade) SIGNATURF DATE

FRANK N. LUCERO, GS-13 , 1'\. , - " 7 2.
PROJECT MANAGER (Typed/printed name and grade) SIGNATURE DATE

GEORGE P. LYNCH, JR., Major, USAF
Director, A-X Joint Test Force ,,

AFFTC F 2RMAFFT A U,'P 2 2 129
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SER NUMBER DA re

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) I 01- Nov 72
RELATED SER NUMBERS ~VEHICLE TYPE VEH4ICLE ; ERIAL NOISI. ITEST LOCATION

41A- 1 A 71-1369/-1370 AFFIC
VAJOA SYSTEN W1JC SUBSY STEM/WUC COMPONENT PART NO.1 SERIAL NO.

Environmental SysI4lOOO Refrigeration Pkg/41C00 W/A

,6' t'Lack of disconnect provisions on overtemperature sensor wiring of refrigeration
package.

* DEFICIENCY CIRCUMSTANCES/DESCkIPTION/CAUSES (Conlinue on I 1patole pago it necessary'.)

The overtemperature sensor mounted on the refrigeration package has two wires which
run directly from the sensor into an adj~cent wire bundle. In order to replace the
sensor, the wires must be cut and the new sensor spliced in. Past experience has shown
the overtemperature sensor to be a high-fail type item. Also, to remove the refrigeratio
unit, it is necessary to either cut and splice these same wires or remove the one-foot
section of ducting on which the sensor is mounted, and leave it with the airframe when
the refrigeration package is removed.

LOCAL ACTION

RECOMMENDATION
A quick disconnect should be incorporated on these wires. The ideal configuration
Would be a connector that mated directly to the sensor.

PECOMMENDAT!DN/DEFICIENCY CLASSIFICATION AND MISSION0 IMPACT
[J FUNCTIONAL 0 OPS LXj DESIGN DlMATERIEL [DJQC f[JMAINT [M~ RELIABILITY EP!STE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
c~:1LSTD-s2 f CATEGORY

1I Oj]il IE MAN DATORY Ml LOSS (J VEHI CLE PREVENTS Li MISSION
[ill EIV fjDESIRABLE El DAMAGE C] SU BSYST EM ODEGRADES [DJMAINTENANCE

171 INJURY 0 PERSONNCL (1RESTRICTS ESYSTEM PERFORMANCE

DELAYS ~IFLIGNT/MAINTENANCENone FCREW EIrFE CTIVEIIESS

AMPLIFICATIC I/OTHER

SER CON TACT (None and grde) 
T
ORGANI ZATIOII (Oil e Symbol) DUTY PHONE

J.J. DONNANGELO, SMSgt 651OTGH 72695
PROJECT ENGINEER (Typed/pdintednarie and grade) SIGNATURE DATE

FRANK N. LUCERO, GS-1371 4C)J7

PROJECT MAAGR y edpnd name and grade) SIGONATURE DT
GEORGE P. L~CH JR. Major, USAF -
Director, A-X Joint Test Force

C FOR '. -- - - *



A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-8-6 2 Nov 72

RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO(S). TEST LOCATION

A-1OA 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC COMPONENT PART NO,/ SERIAL NO.

All Avionics All Avionics N/A
DEFICIENCY

Poor type of electrical connectors (solder-on)

DEFICIENCY CIRCUMSTANCES/DESCRIPION/CAUSES (Continue on ,parat page it necessary.)

Solder-on connectors are used on the coaxial cable connections to all the avionics
components. These connectors can be easily installed incorrectly. They can cause
many intermittent problems, and take excessive time to install. There is danger of
burns to personnel and to aircraft. A great amount of skill is necessary to install
this type connector correctly. In addition, the use of solderless connectors is now
very common throughout the Air Force and eliminates most of the above problems.
Solderless connectors require the use of the following kit:

FSN 5180-103-3392LH,
P/N 4SG0047-101A,
Cost: $648.00

LOCAL ACTION

None.
RECOMMENDATION Crimp-on type solderless connectors should be used. This connector

virtually eliminates connector problems. It is very easy and time saving to install
with no soldering required. They are much more reliable and the skill required for
installation is lower.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AN4D MISSION IMPACT
FT] UNCTIONAL -loPs LX] DESIGN D ]MATERIEL t---- rA F_ MANT ['_ RE ABI",ITY [ PSTE

SAFETY HAZARD CODE CORRECTION [ POTENTIAL HAZARD MISSION IMPACT

(AIIL-S
T D .- 8 8

2) CATEGORY

[I j1±ii MANDATORY "'LOSS El VEHICLE PREVENTS [,MISSION
El III }lV _-Xj DESIRABLE LS DAMAGE -- SUBSYSTEM DEGRADES [AJ MAINTENANCE

[X] INJURY--a PERSONNEL l RESTRICTS JX1 SYSTEM PERFORMANCE
I '!DELAY [ ]FLIGHT/MAINIENANCE-

DELAYS CREW EFFECTIVENESS

AMPLI FICATION/OTHER

SER CONTACT (Name and grade) ORGANIZATION (Office Symbol) ' DUTY PHONE

B.W. COOKE, TSgt 651OTGH 72695
PROJECT ENGINEER (Typed/ptlntedname and .rade) SIGNATURE DATE

FRANK N. LUCERO, GS-13 )j-- " *. t'7
PROJECT MANAGER (Typed/ptilntod name and grade) SIGNATURE DA TE

GEORGE P. LYNCH, JR., Major, USAF .7y" .'.--
Director, A-X Joint Test Force >--- K -

C FORM
AFFTCAUG7 2 2 131
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A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER)SENUBR DE

L E UMBERS VEHICLE TYPE VHCESRANOS. TEST LOCATION

MAJOR SeSE1UC'USSTEM/WUC MOETPRN./SIANo

Lack of access to speed brake actuator

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Coninue on sepratl page it necessary.)

n" No access is provided for performing maintenance, inspection, removal/installation
of the speed brake actuator. Gaining access requires cutting away the fiberglass
leading edge of the aileron assembly.

1'4

LOCAL ACTION

None. A

REC.OMMENDATION

Provide removable leading edge on the aileron assembly.

LiFNTINL ]oPS J DESIGN EJMATERIEL EIQC M~MAINT (7 R'LIABILITY VPST E

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(AIIL-STD-882) CATEGORY

Dn Oi aI ~ MANDATORY Li LOSS EJ VEHICLE LiPREVENTS 171 MISSION

fJ111 E3IV jJDESIRABLE i0 DAMAGE EJ SUBSYSTEM 1-J DEGRADES f4 MAINTENANCE

I IN JU RY EJ PERSONNEL RESTRICTS [2SYSTEM PERFORMANCE
~iDELAYS [*JFLIGHT/MAINTENANCE:

_______________ (None) - ~ CREW EFFECTIVENESS

SER CON TACT (Nameo and grade) ORGANIZATION (Office Symbol) DUTY PHONEX

I.E. KIRKPATRICK, 651OTGH729
PROJECT ENGINEER (Typod/pdintednarri and grade) SIGNATURE A )DATE

FRANK Ni. LUCERO, GS-13 -),J - ' .O2 ' 7
PROJECT MANA GER (Typcd/ptinted nne and grade) SIGNATURE DATE

GEORGE P. LYNCH, JR., Major, USAF 2 , -

(V 13 2 AFFT AIJG 2  2

_________________-.-' v -- ~ -*-**



" ..... ... . ..... .SER NUMBER " 6 --',E
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-12-8 E 2 Nov 72

RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO(S). TEST LOCATION

A-10A 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NiO.

Oxygen/47000 LOX Sys/47COO N/A
DEFICIENCY

Unacceptable location of oxygen overflow vent.

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page iI necessary.)

The overflow oxygen vent is located approximately twenty-three (23) inches aft of the
nose gear strut. The distance from the overflow vent to the ground is approximately
four (4) feet. When liquid oxygen is serviced with the converter installed, the
overflow liquid blows on the nose strut and nose gear tire. Both the nose strut and
tire have grease and oil on them. If oxygen is permitted to mix with flammables such as
grease and oil, the result can be highly explosive with possible loss of Air Force
equipment and personnel.

LOCAL ACTION

None.

RECOMMENDATION The pverflow oxygen vent should be relocated or the existing end should
be threaded so an extension piece of tubing can be attached during servicing. This
will allow the overflow liquid to vent into a drip pan or suitable container. This
problem should be addressed on the prototype and full-scale development aircraft.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

FUNCTIONAL " oPS [n DESIGN -- MATERIEL [JOC E]MAINT El RELIABILITY [E'PSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(AIL-STD-882) CATEGORY

f)I 1-111 ni MANDATORY fXDLOSS VEHICLE L.l PREVENTS MISSION

CA III 0IV J DESIRA13LE DAMAGE SUBSYSTEM [ DEGRADES --j J MAINTENANCE
INJURY PERSONNEL f RESTRICTS fl SYSTEM PERFORMANCE

DELAYS ] FLIGHT/MAINTEN N-CREW E FCT, VNS

AMPLIFICATION/OTHER

SER CONTACT (Name a nd grade) ORGANIZATION (Office Symbol) jtITY PHONE .

D. PERSON, TSgt 651OTGH 72695
PROJECT ENGINEER (Typed/printednaMn and grade) SIGNATURE [DATE

n__Z

FRANK N. LUCERO, GS-13
PROJECT MANAGER (Typed/printed name end 'rade) SIGNATURE DATE

GEORGE P. LYNCH, JR., Major, USAF
Director, A-X Joint Test Force - . L

C FORMAFFTC AG 213
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SER NUMBER TAe

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 1-3
RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NOIS). TEST LOCATION

IA-IOA I71-16/17 AFFTC
MAJOR SYSTEM7WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.

Airframe/11000 Center Fuselage/llCOO N/A
DEFICIENCY

Poor access to top of fuselage.

DEFICIENCY CIRCUMSTANCES,'DESCRIPTION/CAUSES (Continue on separate Page if necessfery.)

Preflight, postflight, engine change and other normal maintenance requires maintenance
personnel to have access to the top of the fuselage. The only way they can achieve
this is to put one foot into the engine intake lip and climb up onto the top of the
fuselage (current practice). The engine intake lip is not intended to be a foot hold
and any foreign objects on the bottoms of their shoes could be drawn into the engine.
In addition, the structure on the intake lip is not designed as a foot hold and could
be damaged.

LOCAL ACTION

None.
RECOMMENDATION

+Recommend a channeled out step be designed on each side of the fuselage forward of the
intake lip to aid in access to the top of the fuselage.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IM~PACT

[3 FUNCTIONAL E] OPS [X] DESIGN E]JMATERIEL []QOC EJMAINT [21RELIABILITY EPSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL-STD-882) CATEGORY

d ANATR LOSS r1VEHICLE C71IPREVENTS 0 MISSION

[31 DESIRABLE DAMAGE MSUBSYSTEM [A DEGRADES MAINTENANCE
EJINJURY 0 PERSONNEL El RESTRICTS L SYTE ERANCF

0 DELAYS (71 FLGHT/MAINTEAC

AMPLI FICATION/OTHER

SER CON TACT (Na'no and grade) ORGANIZATION (Office Symbol) DUTY PHONE

FD. PERSON, TSgt 651OTGH 72695
PROJ ECT EN GINEER (Typ ed/prin red name and grade) SIGNATURE *DATE

FRANK N. LUCERO, GS-13 ~A . '
PROJECT MANA GER (Typed/printed name and grade) SI GNATURE DATE

GEORGE P. LYNCH, JR., Major, USAF
Director, A-X Joint Test Force ________________

13AFFTCAjG 2 2
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4AO SYSTE CROTTYPE SYSTEM/UCO COMPONEN ARTR NO.1SE10 AL Nov7

Highly vulnerable location of pitot tube to maintenance activities

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CA'JSES (Conl*inue on se~arato Pad& it necessary.)

The pitot tube is located just forward of the right hand avionics bay containing
the SAS computer. To gain access to the SAS computer a ladder must be used; however,
caution must be taken that the ladder rails straddle the pitot tube but do not strike
it. Caution must also be used that the ladder rung does not hit the tube. After
the ladder has been set properly against the aircraft it is still possible for
personnel to step on the pitot tube while performing maintenance in the SAS bay.

LOCAL ACTION

None.
RECOMMENDATION

If feasible, the pitot tube should be re-located in a less vulnerable area, the SAS i
computer located in a position that will not require working near the pitot tube or
access to the computer be placed in a different location.

RECOMMENDATIONIDEFICIENCY CLASSIFICATION AND MISSION IMPACT

0 FUNCTIONAL [3 OPS [M DESIGN [JMATERIEL [JQC QnMAtNT [J RELIABILITY EPSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT

(WIL-STD-882) CATEGORY

DJill DIV 0DESIRABLE DAMAGE SUBSYSTEM DEGRADES' FX MAINTENANCE
EJINJURY D PERSONNEL I._ETITSX ISSE PERFORMANCE

j DELAYS riFLIGHT/MAINTENANCE
_______________ ICREW EFFECTIVENESS

AMPLI FICA TION/OTH ER

SER CONTACT (i~nse and grae.) ORGANIZATION (Office Sy.mbol) DU- H-T

E.R. WICKENBERG 651OTGH 726952
PROJECT ENGINEER (Typed/pdintednm and grode) SIGNATURE DATE

FRANK N. LUCERO, GS-13 -> '- YL 4". N6.,Lt 7 L.

PROJECT MANAGER (7yped/pinted naume nd gria) SI G NATUR DATE

GEORGE P. LYNCH, JR., Major, USAF 2.
Director,_A-XJointTestForce __________________ ______
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RLTED SER NUMBERS VEHICLE TY PE IVEHI CL E SERI AL HOtS). TEsTLCIO

MAJOR SYSTEM/WUC SUBSYSTEM/WUC Forward, Center COPONENT PART NO.1 SERIAL NO.

Unacceptable nylon straps retaining lower fuselage access doors

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Coninui on sepatalo page ifnecessary.)

The A-IOA aircraft utilizes nylon-fabric straps to retain some of the fuselage access
doors while they are in the open position. While this configuration is satisfactory
in the hangar or in a "no wind" condition, the doors could swing and whip around
causing damage to the doors and fuselage in windy conditions. Further difficulties
could be encountered when the straps get wet in cold weather. They can become frozen
causing damage to the straps and attachment components during movement of the doors.

LOCAL ACTION

None.

RECOMMENDATION

Conventional hinges shuldU be used.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
jFUNCTIONAL E OPS a oSIGN [MA TERI EL OQC MXMAINT IIEIDLIY rPT

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(AfI-STD582)CATEGORY

I1 [XI MAN DA TORY ~JLOSS fi~o VLHICLE iiPREVENTS ~jMISSION
II IVDSIALE~ DAMAGE [i SUBSYSTEM 1DEGRADES ~MAINTENlANCE

(7 INJU RY r3 P ERSON NEL F1RESTRICTS SYSTEM PERFORMAUCC

,DELAYS FLIGH1,MINTNA~

AMPLI FICA TION/OTH ER

SER CONTACT (NlVao and grade) ORGANIZATION (Office Symbol)D y HN

B.E. FOX, GS-9 651OTGH I72695
PROJ ECT ENGINEER (Typed/pdinled on., and grade) SIGNATURE DATE

PROJECT MANAGER (Typad/ptintedname and grade) S:IGNATURE -DATE

GEORGE P. LYNCH, JR., Major, USAF
Inireartnr. A-X .lninL Tpst Force _______
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AXPROTOTYPE SYSTEMS EVALUATION REPORT (SERNUBE Dr
A-A 0-17-12 [14 Novy7

RELATED SER NUMBERS IVEHICLE TYPE IVEHICLE SERIAL NO(S). TEST LOCATION

IA-IA I 71-1369/-1370 I AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC PC-i 81 PC-2 COMPONENT PART NO.1 SERIAL NO.9

Hydraulic/45000 Power Suo 1 y45A00450 N/A
DEFICIENCY

Inadequate dumping provisions for hydraulic reservoirs

4. ~DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on aeparate page it necessary.)

The right and left hydraulic reservoir dump valves are actuated by a small cable
routed through a metal tube. This method of actuating the dump valves is not
satisfactory. When maintenance is performed in the hydrauilic bay, the reservoir
could be easily dumped accidentally, if tools or lines became intangled in the loop.

LOCAL ACTION
ey None.

RECOMMENDATION I
Safety provisions should be provided to prevent inadvertent dumping. Consideration

{? j should be given to installing a small rod and lever with safety wiring provisions.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
[FUNCTIONAL C]JOPS M] DESIGN EJMATERIEL EJQC [D MAIN T rJEIBLT PSTE

SAFETY NAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL-STD-882) CATEGORY

I J Oi CMAN DA TORY fJLOSS [:] VEHICLE (:J P REVEN TS L] MISSION
Ill fJI DESIRABLE 0j DAMAGE (J SUBSYSTEM a~ DEGRADES I'M MAINTENANCE '

CINJURY El PERSONNEL [j RESTRICTS L] SYSTEM PERFORMANCE

_________ ________ (None) CRELAY E F TVNS

AMPLI FICATION/OTNER

SER CON TACT (Name and drade) ORGANIZATION (Office Symbol) DUTY PSHONE

I.E. KIRKPATRICK, GS-11 651OTGH 72695
PROJECT ENGINEER (Typed/ptinted none and grade) SIGNATURE r'DATE

FTC 2  22FRANK N. LUCERO, GS-13__________________
PROJECT MANAGER (Typediptinted name. and 4tade) SIGNATURE OATE

GEORGE P. LYNCH, JR., Major, USAF ,42~
Director, A-X Joint Test Force _______________ _____
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..SED NUMER ATE

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-4- 3 14 Nov 72

RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO(S). TEST LOCATION

A-10A 71-1369/-1370 AFFTC
VMAeR sY/07wUc SUB.YSTEM/WUC COMPONENT PART NO./ SERIAL NO.

Fuel/46000 Fuel Quantity/46CO0 N/A...
DEFICIENCY

Inadequate fuel quantity indicating system

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on stporae page it necosary.)

The fuel quantity indicating system in the cockpit consists of a single needle
indicator, a digital counter type indicator and a fuel display selector switch. The
pilot must move the selector switch to each individual tank position to display the
fuel quantity on the indicator. The selector switch has eight positions: L MAIN,
R MAIN, L WING, R WING, L EXT, R EXT, C EXT and TOT MAIN. The digital indicator
indicates total fuel continuously. The selector switch must be rotated to seven
different positions to check the fuel status of each tank. Since external fuel
tanks are not carried on the prototype, only four positions must be checked during
the AFFE test missions. However, the pilots find that it is time consuming and
difficult to adequately monitor the status of the fuel system. The indicator does
not contribute to early recognition of problems with fuel feeding, or loss or
imbalance. Upon recognition of a problem, fuel checks must be made frequently.
The time consumed on fuel cheLks detracts from mission effectiveness. This is
particularly evident in high pilot workload missions such as weapons delivery.

LOCAL ACTION

None.

RECOMMENDATION

The indicator should incorporate a two-needle system with one needle labeled LEFT and
the other RIGHT. Consideration should be given to providing the selector switch with
the following positions: (1) L/R MAIN, (2) L/R WING, (3) L/R EXT, (4) C EXT. Selecting

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

[ FUNCTIONAL XOPS fl7 DESIGN [- MATERIEL r1QC [MMAINT n RELIABILITY [-I PSTE

SAFETY HAZARD CODE CORRECTION J POTE.TIAt. HAZARD MISSION IMPACT
(.,IIL-STD-882) CATEGORY

['3I []lI L'DMANDATORY L-. LOSS [3 VEHICLE (JPREVENTS IX-IMISSION

01 E,IV DESIRABLE SUBSYSTEM DEGRADES MAINTENANCE

INJU RY PERSONNEL FXI RESTRICTS L-SYSTEM PERFORMANCE

________ _ __C]None) ]DELAYS tXI FLIGHT/NI~ftITENANCE
_____________ -CREW EFIECTIV.NESS

AMPLIFICATION/OTHER

SER CONTACT (Nano and de) ORGANI ZATION (Ofice Symbol) DUTY PHONE

R.D. BRIDGES, JR., Captain 651OTGH 72491
PROJECT ENGINEER (Typed/pintedn.ne and grade) SIGNATURE DATE

FRANK N. LUCERO, GS-13 _ _ _ __,_____________-___

PROJECT MANAGER (Typed/pnntodnne and grade) SIGNATURE DATE

GEORGE P. LYNCH, JR., Major, USAF
Director, A-X Joint Test Force >. .. ./ _____,
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RECOMMENDATION SER NUMBER 10-4-13 CONTINUED:

the C EXT should cause both needles to overlay to read centerline external
tank fuel. The digital counter should be retained to indicate total fuel
onboard. Incorporation of this type of fuel system would allow the pilot
to monitor the left and right tanks at all times and also monitor total
fuel without any switch action required. The other tanks could be checked
with half the switching action required in the prototype aircraft. In
addition, the elimination of the TOT MAIN position would reduce the maximum
scale required which would allow the size of the indicator to be reduced,
if desired.

1i
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EL. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ E NUEDE SER NUBCEEIL YP EIL EA OI ETLCT

MAAJOR SYSTEMWU~ USSE/U COMPONENT PART NO.1 SERIAL 14O.

Cockpit & Fuselaoe/1200 Cockpit/ I2AOO I___ N/

Poor location and actuation of throttle friction control

DEFICIENCY CIRCUMSTANCES/OEScRIPTION/CAUSES (Conlinu. on separatle page it nlecesary.)

The lever type throttle friction control is located on the outboard side of the throttl
quadrant, adjacent to the flap control. This is a once-a-flight adju~stment .ontrol
under normal conditions and occupies much valuable space, particularly by crowding
the fldp control too close to the throttles reducing flap control accessibility
(see SER 10-22-15). In addition, the present adjustment of the throttle friction
lever eliminates its effective use, i.e., a very small increase (forward movement)
of friction setting will render the throttles unmanageably resistant to movement.
Most pilots have been setting the control at or close to the lowest friction setting
(full aft). Thus, the vast majority of lever displacement (travel distance) is
never utilized.

LOCAL ACTION

None.
RECOMENDTION (1). The throttle friction control should be removed from the throttle

quadrant proper (IAW DHl-3, DN2D5, para 1.3.3). Consideration should be given to loca-
ting this laver on the inboard side of the left console, if feasible, or any other suit-
able area at the periphery of the left console (see DI-l-3, DN2D6, para 5). (2) The band

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

E] FUNCTIONAL EJOPS [- OESIGN QJMATERIEL L-JQ0C [JMAINT IRELIABILITY jPSTE

SAFETY HAZARD CODE CORRECTION FOTEN TI AL HAZARD MISSION IMPACT
(AtIL-STD-882) CATEGORY

I O]il 0 MANDATORY C-]LOSS t:3 VEHICLE F*- PREVENTS 11 MISSION

(DIVDESIRABLE ~JDAMAGE f.-I SUB1S YST EM iJ DERAE [_1ITEAC
flINJURY fn PERSONNEL [X1 RESTRICTS F, SYSTEM PERFORMANJCC

__________ *oe DELAYS I lFLIGHlT/MAI NTENANCL

AMPLI FICA TION/OTH ER ._ ___- -

SER CON TACT (Nameo and grade) ORGANIZATION (Office Symbol) DUTY PHONE

R -D. RRY D(Grs,. JIR.. Captai n 651OTGH 72695
PROJECT EMNGINEER (Typedlpted name and grade) SIGNATURE DATE4

FRANK N. LIJCERO. GS-13
PROJECT MANA GER (Typed/printednao, and gr,de) SIGNATUR DA TE

GERGE P. LYNCH, JR., Major, USAF
Diector. A-X Test Team- ).
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RECOMMENDATION SER NUMBER 10-21-14 CO1TINUED:

width of desirable friction level should be adjusted to provide the pilot
greater discrimination in his selection of throttle friction.

I 4
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A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER)1021514No
RELATED SER NUMBERS VEVhdLE TYPE VEHICLE SERIAL NOIS). TSLOATION

10-2-1 10-21-14 A-IOA 71 -1369/-1370 ______

MAJOR SYSTEM/WUC UYSE/U FlgtCnrlCMOETPRN./EIAN.

Flight Controls/14000 Cock it VAOIjN/
DEFICIENCY

Poor location and mode of actuation of flap cont.-ol

DEFICIENCY CIRCUMSTANCES/OESCRIPTION/CAUSES (Contilnue on s(ealte page iIfnecoesa-y.)

The relative position of the flap con .rol and throttles restricts accessibility to
* the flap lever particularly with thro-,tles set at IDLE. On several occasions, the

throttles have been accidentally moved when the pilot reached for the flap control.
Although p~rt of the problem has beer: attributed to poor throttle quadrant designI
(see SER l' -2-l) it is compounded by the unnecessarily large control displacement
required to activate the flaps to their full up position. Moreover, close proximity
of the Flap lever to the throttles restricts safe and convenient access. Additional
actuation difficulty is encountered because the flap lever detents are poorly defined.
The pilots must crosscheck the flap indicator and search for the proper position of
the flap lever to olttain the desired flap travel.

LOCAL ACTION

7 Extreme care by pilots when the throttles are at IDLE.
RECOMMENDATION (1) The flap lever displacement (travel distance) should be decreased by
at least 50 percent, relocating the full up position further aft (at approximately the
center position of the throttle quadra~it). (2) The flap control should be placed
further outboard from the throttles as required by OH 1-3, DN 2D5, para. 1.2. and 1.3.

RECOMMENDATION/DEFICIENCY CLASSIFICATION ANC MISSION IMPACT

[3 FUNCTIONAL []OPS WI DESIGN fflIMATERIEL [3QC [3MAINT [3RELIABILITY X]PSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSIONl IMPACT

(11IL-STD-482) CATEGOR'. VHCE EPEET J~S

0111 [3IV ~ DESIRA OLE fl ]DAMAGE El SUBSYSTEM 03 DEGRADES ~jMAIN TEtIANCE
NLINJURY OJPERSONNEL IX- ETICSr SYSTEM PERFORMANCE

D3 ELAYS I HT "--I HAC~

AMPLI FICA TION/OTH ER

SER CON TACT (.Vawoo and Atade) 0 RGANI ZATION (Office Symbol) D0 U TYF PHO5NEI

R.D. BRIDGES, JR., Captain .j651OTGH 72491
PROJ EC T EN GIN E ER (Typ edp rnted nan aAnd grade) SIGNATURE ,'DATE

FRANK N. LUCERO, GS-13 j ~ ~ ~ ~ " '

P RO J ECT MAN AGE R (7ypedfptin fed nivie and Arande) ISIGNATURE DATE

GEORGE P. LYNCH, JR., Major, USAF l'-2

aDirector, A-X Joint Test Force > ". / '\/-2i
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RECOMMENDATION SER NUMBER 10-22-15 CONTINUED:

This can be accomplished in conjunction with relocation of the throttle
friction lever (see SER 10-21-14). (3) Flap lever detents should be
designed and calibrated to provide posit'ive and accurate lever movement
to specified detents for each standard flap setting (takaoff, landing,
maneuvering, etc.).

143
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SEA NUMB13ER Dt !

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER)1-6-C 0 ov7
RELATED SER NUMBERS VEHICLE TYPE VEHICLC SERIAL NOIS). TEST LOCATION

A-10A 71-1 369/-1 370 AFFTC
MAJOR SYSTEM/ WUC COMPONENT PART NO./ S-WAt NO.

FI i ht Control s/14000 NIA ....
p "DEFICIENCY

Poor material utilized in flight control structures

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Contine on aS,,,MI page if necessary.)

Honeycomb sandwich construction is used for many of the component parts,such as flap
trailing edges, wing trailing edges, elevators, rudder and speed brakes. The core
material is NOMEX which is equally as difficult to repair in the field as the
aluminum core. Satisfactory field repair for honeycomb is practically non-existant
except for repair of minor punctures and dents. Field repair for honeycomb is almost
always a matter of removing and replacing the part, leaving the repair to "depot
level repair and facilities." In view of the specialized close air support mission.
of the A-X and the possible resultant damage from ground fire, a stockpile of
honeycomb parts would have to be maintained at field level facilities.

LOCAL ACTION

None.
RECOMMENDATION An engineering study or review should be conducted on the selection of
materials to include the following aspects: (1) The use of stress corrosion susceptible
alloys and heat treats should be avoided wherever possible. Consideration should be
given to the use of material, such as 7075-T73, instead of 7075-T6. If 7075-T6 is used
positive stress corrosion control methods are mandatory. (2) The use of honeycomb

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

[7] FUNCTIONAL MlOPS M DESIGN f_-rMATERIEL F1QC iX3MAINT M- RELIABILITY I}PSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(S1IL-STD-88 ) CATEGORY

I OJII E-MAN DA TO RY 0 LOSS 0 VEHICLE L PREVENTS JMISSION

01ll C" v DESIRABLE E] DAMAGE M SUBSYSTEM -] DEGRADES rx]MAINTENANCE
E.l INJURY [ PERSONNEL ri RESTRICTS [-- SYSTEM PE RFORMANCE

APAIODNone) DELAYS [] FLIGHT/MAI1,TENANCEcriW EFFECTIVENESS

AMPLI FICA TION/O TH ER

SER CON'TACT (Name and grade) ORGANIZATION (Office Symbol) DUTY PHONE

B.E. FOX, GS-9 651OTGH 72695
PROJECT ENGINEER (Typed/printednorne and grade) SIGNATURE DATE

FRANK N. LUCERO, GS-13 . 'L-.-2
PROJECT MANAGER (Typed/printed name and grade) SIGNATURE DATE

GEORGE P. LYNCH, JR., Major, USAF
Director, A-X Joint Test Force , 4//..,t .,,
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RECOMMENDATION TO SER NUMBER 10-16-16 CONTINUED:

sandwich construction should be avoided except where cost and/or weight
advantages outweigh the problems associated with field repair.
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SE UBR DT

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) SE0-UMBE 1 AT

10-24-1 14 Nov 72
RLAT0 SER NUMB3ERS VEHICLE TYPE VEHICLE SERIAL HO(S). TETLCIO

______A-10A 71-1369/-137 AFFTC
MOR SYSYE WUC Cockpi t & Fus BSYSTEM/WUC CMPONENT PART NO./ SERIAL HO. I<
laqe COMDartlents/12000 Cano v/12C00 N/A

DEFICIENCY

Difficult ingress to cockpit with parachute on

O'EFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page it necessary.)

It is almost impossible for the pilot to enter the cockpit while wearing a parachute
without it snagging on the open canopy frame. This has been noted by all A-X JTF
pilots.

A I

LOCAL ACTION

None.

RECOMMENDATION

The capability to open the canopy an additional 4 -6 inches should be provided, as

required by DH 1-3, DN 31-1, para. 4.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

CFUNCTIONAL [0 OPS (j] ESN TMATERI EL EOC CIMAINT 0l RELIABI1LITY LIST

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT 1
(MIL-STD-982) CATEGORY

OJil M MANDATORY 0 LOSS _]VHCL JPREVENTS OJMISSION

0:11 IlV DESIRABLE -J DAMAGE 0~ SUBSYSTEM MlDEGRADES LIMAINTENANCE
O INJURY EJ PERSONNEL [XIRESTRICTS 0JSYSTEM PERFORMANCE

C DELAYS LXFLIGHT/MAf+TE*ANG
________________________ (None) CREW___EFFECTIVENESS___

AMPLI FICA TION/OTN ER

SER CONTACT (Name and grade) ORGANIZATION (Ofilce Symbol) DUTY PHONE

R.D. BRIDGES. JR., Caotain 651OTGH 72491
PROJECT ENGINEER (Typed/pdinted name and grade) SIGNATURE DATE

FRANK N. LUCERO, GS-13 ________________

PROJECT MANAG(ER (Typed/printed nane and grade) SIGNATURE. DATE

GEORGE P. LYNCH, JR., Major, USAF 7
Director, A-X Joint Test Force _________________________

AFFT AIGM2  2
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I
SER NMBER DATE

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-25-18 9N 7H

RELATED SER NUMBERS VEHICLE TYPE IVENICLE SERIAL NOIS). TEST LOCATION

A-IOA 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC ISUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.

Power Plant Installation/29 0 Engine Instruments/29LO0 N/A
DEFICIENCY

Difficulty in interpreting fan tachometer readings

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on seporate pag* it necessary.)

The fan tachometers are read in units of actual rpm (X 1000), calibrated from 0 to 8

with an expanded scale above 6. Pilots are trained to make power performance and contro ;V.

decisions on the basis of the proportion (percent) of total available rpm needed. To 4

lend meaning to actual rpm values, pilots must learn their relation to the upper limit

value, whatever it may be for a particular system. Percent rpm values are applicable

across all systems and interpretation is a simple matter, once lharned. The system-

specific nature of actual rpm values creates an additional and unnecessary learning

task. Modification of an integral subsystem (e.g., engine or engine component) may
change the upper limit rpm value, necessitating a reinterpretation of actual rpm values.

LOCAL ACTION

None.
RECOMMENDATION The flan tachometers should employ percent rpm units in preference to

actual rpm units in order to facilitate operator understanding with minimum effort and

delay as noted in DH 1-3, DN 2C1, para. 1.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

SFUNCTIONAL OPS Q DES'GN -MATERIEL EQC C3 MAIN T _ RELIA31LITY [J PSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT

(AIL-SrD-882) CATEGORY

Ix' O" 0MANDATORY I{ LOSS J VEHICLE M PREVENTS Cl MISSION

C] III F 1v ' DESIRA1BL E F1,DAMAGE -_SUBSYSTEM RJ ADES [] MAINTENANCE

INJURY [PERSONNEL [2 RESTRICTS [-"SYSTEM PERFORMANCE

[DELAYS X)I NH T/l* EN*C_(XCREW EFFECTIVENESS

AMPLI FICA TION/OTH ER

SER CONTACT (Name and grade) ORGANIZATION (Office Symbol) DUTY PHONE

A. BARNES, Captain 651OTGH/TAC 73891

PROJECT ENGINEER (Typed/prinledname and grede) SIGNATURE DATE

FRANK N. LUCERO, GS-13
PROJECT MANAGER (Typed/printed name and grade) SIGNATURE DAT

GEORGE P. LYNCH, JR., Major, USAF .;'yz,, . '

Director. A-X Joint Test Force , 7 " " '

AFFTC AM 2  2 141

'I 72A



SER NUMBER 01t

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) I 10-5-19 10 Nov 72
RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO(S). TEST LOCATION

A-IOA 71-1369/-1,370 AFFTC
MAJOR SYSTEM/ wUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.
Instruments/51000 Fli ht Instruments/5lA00 N/A

DEFICIENCY

Functional inadequacy of the attitude indicating system

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Conllnue on acparele page II necessary.)

The attitude indicating system consistently malfunctioned during flight. This problem
was apparent throughout Task I. Precession in the pitch and roll axis of up to 30
degrees was common especially on the weapons delivery missions. On several flights
the system became totally inoperative. At the start of Task II the attitude indicating
system was carried as an open pilot write-up. Attempts to correct the problem were .
made including several changes of the gyro and gyro amplifier. None of these correction
eliminated the problem. As an interim solution, a system was installed to erect the ADI
rapidly to the straight and level attitude. Realignment of the ADI required the pilot
to fly the aircraft in the straight and level attitude and depress the fast erect button
The fast erect feature realigned the ADI system under conditions where straight and 1$
level flight could be maintained; however, it did not solve the problem and was unusable.'A

during weapons delivery. It would be unacceptable during instrument flignt conditions.
The lack of an accurate and reliable attitude indicating system presented a definite
hazard to flight, especially instrument flight, and degraded accuracy during weapons
delivery missions.

LOCAL ACTION

None.

RECOMMENDATION
A functionally adequate, accurate and reliable HANS should be provided.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

FUNCTIONAL M OPS 0 DESIGN MATERIEL LJQC jMAINT 5.. RELIABILITY L TE

SAFETY HAZARO CODE CORRECTION POTENTIAL HAZARD MISSION IMPACr
(AfIL-STD-482) CATEGORY

E7i El" 00I MAN DATO RY [ a LOSS 0r0 VEHICLE (-]PREVENTS _X1 MISSION
XlIl 0IV - DESIRABLE M DAMAGE L- SUBSYSTEM 171_l DEGRADES (-I MAINTENANCE

"fIN JURY FM PERSONNEL RESTRICTS [--ISYSTEM PERFORMANCE

F-]DELAYS t FLIGHT/MAINTENANCE
CREW EF FECTIVENF.SS

AM PLI FICA TION/OTH ER

SER CONTACT (Name and grade) ORGANIZATION (Office Symbol) I TY PHONE

T.R. YECHOUT. Captain 6510TGH ..... 72588

PROJECT ENGINEER (Typed/printed nae and grade) SIGNATURE DATE

EFRANK N. LUCERO. GS-13.
POJ CT MANA GE R fTyped/p~n ed n am=eand gade) SIGNATU RE DA ... I -

GEORGE P. LYNCH, JR., Major, USAF /v / , " _. 2

Director, A-X Joint Test Force .. ' -." . } ... ... ";?.

14 8AFFTC FOGM2  2
1AiJ G 8<2
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- SER NUMBER DATE - :

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) N D
R E 0R 15! 20 14 Nov 72

RELATED SER NUMBERS CLE TYPE VEHICLE SERIAL NOIS). 'TEST LOCATION

A-IOA I 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO. -

Fliqht Controls/14000 Flaps/14QO N/A 7 57 A
DEFICIENCY

Undesired flap blowback

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page if necessary.)

Flap blowback occurred when the selected flap position was approximately 20 degrees
and higher and varied with airspeed. The flap handle had to be adjusted continually
to compensate for the change. During one flight, the flap handle was set at the
maximum position (40 degrees). At 100 KIAS, an actual flap position of 35 degrees
was noted and at 200 KIAS, actual positions of 25 and 28 degrees were noted. The flap
blowback was less severe (1-2 degrees) at lower selected settings of approximately
20 degrees. (This report does not refer to the blowback protection system that is
designed to retract the flaps at approximately 230 KIAS to prevent structural damage.)

Y_5

LOCAL ACTION

None.

RECOMMENDATION

The flap system should be designed so that the actual flap position coincides with the
selected setting throughout the approved flap airspeed envelope.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

[ FUNCTIONAL W OPS 5 DESIGN O-[MATERIEL EJQC [DMAINT [) RELIABILITY EIPSTE
SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT

(,IIL-STD.-82) CATEGORY

I I ,, MANDATORY LOSS 1-1 VEHICLE 0j PREVENTS L-] MISSION
[2111 [IV DESIRABLE 0 DAMAGE 0 SUBSYSTEM [2 DEGRADES OMAINTENANCE

El INJURY El PERSONNEL [X RESTRICTS [l SYSTEM PERFORMANCE

Ne DELAYS FLIGHT/MAINTENANCE
-__( CREW EFFECTIVENESS

AMPLIFICATION/OTHER

SER CONTACT (None and grade) ORGANIZATION (Office Symbol) DUTY PHONE

T.R. YECHOUT, Captain 651OTGH/TGES 72588
PROJ ECT ENGINEER (Typed/printed nan and grade) SIGNATURE DATE

F:'RANk' N. II sCFRC- M-13 ,
PROJECT MANA GER (Typed/ptinted name and grade) SIGNATURE, OATE

GEORGE P. LYNCH, JR., Major, USAF
Director, A-X Joint Test Force . v

C FORMAPFTC AUG72Z 2 19_
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TSER NUMBER DATE

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-18-21 10 Nov 72
RELATED SER NUMBERS "VEHICLE TYPE VEHICLE SERIAL NO(S). TEST LOCATION

A-I0A 71-1369/-1370 AFFTC
MAJOR SYSTEM'WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.
Interphone64000 Intercom Set/64A00 N/A

DEFICIENCY

Poor access to intercom headset cordage

DEFICIENCY CIRCUMSTANCES/DESCRI PTION/CAUSES (Continue on separate page it necessary.)

Access for replacement of the ICS headset cordage is very poor. The cordage is
routed along with a wiring bundle down behind the ejection seat to a quick disconnect
cannon plug. Removal of the seat would be required to gain access to the cannon plug.
This would increase the removal/replacement frequency of the seat which is unsatis-
factory because of the explosive devices installed. Although ICS cordage failures
have not been a problem on the A-X prototype aircraft, a high failure rate has been
noted on other aircraft by maintenance personnel assigned to the A-X Joint Test Force.

A

LOCAL ACTION

None.
RECOMMENDATION

A quick disconnect cannon plug should be mounted in the cockpit area on the bulkhead
to the right and aft of the ejection seat. Access to the plug should not require
removal of the seat.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

U FUNCTIONAL Uos DESIGN EMA rERIEL -QC VMAINT 0-RELIABILITY 0 PSTE

SAFETY HAZARD CODE CURRECTION POTENTIAL HAZARD MIssION IMPACT
(MIL-STD-882) CATEGORY

-I Il [0 MANDATORY 0- LOSS I0 VEHICLE M'* PREVENTS O1 MISSION
1"' OIV F-DESIRABLE DAMAGE SUBSYSTEM [)aDECRADES [ MAINTENAN CE

INJURY PERSONNEL 0 RESTRICTS SYSTEM PERFORMANCE

I'r DELAYS [- FLIGHT/MAINTENANCE
____ CREW EFFECTIVENESS

AMPLI FICATION/OTH ER

SER CONTACT (Nami and atade) ORGANIZATION (Office SynbOl) DUY PHO'NE

B.W. COOKE. TSat 651OTGH 72695
PROJECT ENGINEER (Typed/prinedname and grade) :IGNA TURE ,.. DATE

FRANK N. LUCERO, GS-13 W N; 7 z7

PROJECT MANAGER (Typed/pntednm"ne and'ade) SIGNATURE , DA TE

GEORGE P. LYNCH, JR., Major, USAF --/ / , /
Director, A-X Joint Test Force -. v1'e"''. \

CFOR 2 ///
AFFTC A 2  2150G 2



A-X PROTOTYPE SYSTEMS EVALUATION REPORT SESNMBR AT
10-23-22 14 Nov 72

RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO(S). TEST LOCATION

A-10A 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUCPC-I&PC- 2 Indica COMPONENT PART NO./ SERIAL NO. 1 4
Hydraulic Power Supply/4500 tinq & Warning Sys/45E00 45.00 N/A 3,11

DEFICIENCY

Difficulty in reading hydraulic pressure gages

DEFICIENCY CIRCUMSTANCES/DESCRI PTION/CAUSES (Continue on acpaeato page it necessary.)

Two hydraulic pressure gages, one for each power system, are located on the far right
side of the instrument panel. They are calibrated in thousands of pounds per square
inch (psi), ranging from 0 to 4 (psi X 1000). The scale begins with 0 at the 6 "'J
o'clock position and ends with 4 at the 10 o'clock position, as shown in the following
figure. This results in utilizing only one third of the entire gage face. Due to the
combination of location, size (1 inch diameter), parallax, and inefficient use of
the gage face, these indicators are extremely difficult to read.

LOCAL ACTION

None.
RECOMMENDATION'

(1) The hydraulic indicators should be enlarged in relation to the view-

ing distance in accordance with DH 1-3, ON 2C1, para. 2.1. At present, these indicators
are the smallest gages in the cockpit but entail the greatest viewing distance. (2)
The production gages should allow for offset viewing to alleviate the effects of

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

] FUNCTIONAL EJOPS (-l DESIGN EJMATERIEL -]OC -- MAINT 0 RELIABILITY L]PSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD M!SSION IMPACT
(MIL-STD.-882) CATEGORY

I Jil M MANDATORY E LOSS El VEHICLE ['-j PREVENTS ] MISSION

Ill ]IV DESIRABLE [] DAMAGE 0] SUBSYSTEM [X DEGRADES ] MAINTENANCE

[jINJURY 0] PERSONNEL (I RESTRICTS (JSYSTEM PERFORMANCE

_D(None) JL]DELAYS 'XFLIGHT/MAINTENANCECREW EF FECTIVENESS
AM PLI FI CA TI ON/O TH ER

SER CON TACT fNeno and grade) ORGANI ZATION (Office Symbol) DUTY PHONE

R.F. ARD, Captain 6510TGH/SGUM 72588
PROJECT ENGINEER (Typed/printed name and grade) SIGNATURE DATE

"-. ,. . ,'U.. ,iA...7 Z
FRANK N. LUCERO, GS-13

PROJECT MANA GE R (Typed/ptinred name and grade) SIGNATURE - DATE

GEORGE P. LYNCH, JR., Major, USAF " ,
Director, A-X Joint Test Force

CFORMAFFTCAIJG72 2 5



RECOMMENDATION SER NUMBER 10-23-22 CONTINUED:

parallex in accordance with DH 1-3, DN 2CI, para. 2.3. (3) The entire 360
degrees of gage face should be utilized for scale display, as shown in 'the
following figure. This would afford greater accuracy of reading, including
a more positive recognition of direction and rate of changes, which are
often the first indication of ensuing hydraulic failure.
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... .. 1+ ... I. . .... SCR NUMBER OA:T*

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) S 0-72ER 13 Nov 72
Iv________________________ 10-27-23 13Nv7

RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO(5). TEST LOCA*;ION

A-10A 71-3169/-1370 I AFFTC
MAJOR SYST CSUYSTEM/WUC Interior COMPONENT PARI NO./ SERIAL NO.

Lighting System/44000 ILighting System/44C .N/A
DEFICIENCY

Incompatibility of interior lighting with task requirements

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on sepeate page itnecessary.)

Armament panel lighting is controlled by the CONSOLES rheostat control on the interior
lights control panel. There is no provision for adjustment of armament panel lighting
independent of left and right console lighting. During night bombing runs where target
detection is by nature a difficult task, any and all sources of light can be held to
an absolute minimum. Although armament panel lighting is essential for a night bombing
mission, there is no operational need for sumultaneous console lighting. In addition,
during night instrument flight when console lighting is required, illumination of the
armament panel is purposeless, distractive, and wasteful of lamp life.

LOCAL ACTION

None.

RECOMMENDATION Compatibility of lighting with task requirements should be accomplished in

accordance with MILLSTD-1472A, para. 5.8.2. A separate rheostat should be provided to
i Icontrol independently the intensity of the armament panel lighting.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
0 - FUNCTIONAL a)OPS (1] DESIGN. '-MATERIEL Q C F] MAINT 0 *'RELIABILITY [.X)PSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
,(.4IL-STD-882) CA TEGORY

, n, [MANDATORY M--LOSS 0 VEH'' --]PREVENTS LUMSSON
C) III 0'lv [] DESIRABLE L.-1 DAMAGE C) SUBSYSTEM J' DEGRADES [3 MAINTENANCE

[INJURY [ PERSONNEL FN RESTRICTS J SYSTEM PERFORMANCE

..N DEL YS [7 FLIGHT/MAINTENANCE

AM LII ATO /O H R -t- - _IonCREW EFFECTIVENESS

AMPLI FICA TION/OTHER

SER CON'OTACT (Name and &do) ORGANIZATION (Oflice Symbol) '' IUTY PHONE

A. BARNES, Captain 651OTGH/TAC 73891
PROJECT ENGINEER (Typed/printednane and grade) SIGNATURE DATEJ) ,... 3d

FRANK N. LUCERO, GS-13 -. 't_ ,<
PROJE CT MANAGER (Typed/ptinted name and rnde) SIGNATURE DATE

GEORGE P. LYNCH, JR., Major, USAF
Director, A-X Joint Test Force ./A 'Q/ 7

CFORM 2 
N

AFFTC AJG 2 153
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SER NUMB ER DA E

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER)

DEFICIENCYCICMTNE/ECITO/ASS(oIn o ert aei eeax.

The release mode control is a discrete rotary selector switch on the armament section
of the instrument panel. It is a multiple position switch with all positions except

< ~ OFF labeled. Lack of an OFF labe'l can result in selection of an undesired position.

'A

LOCAL ACTION

None. 4

RECOMMENDATION

All positions of the release mode control should be appropriately labeled in accordance
with AFSC DH 1-3, DN 2D4, para. 6.5.2.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

fJ FUNCTIONAL OPS Q0 DESIGN EMATERIEL QJQC CMAINT 0JRELIABILITY XP S T E

*SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(.WL-STD.482) CATEGORY

1A 0,1MAN DATO RY E LOSS El VEHICLE 0 PREVE.NTS 1c:]MISSION

El1 I D CIV C' DESIRABLE C) DAMAGE QJ SUBSYSTEM Q.- DEGRADES [D MAIN TEN ANCE
ElINJURY El PE RSO1NEL F6RESTRICTS [-SYSTEM PERFORMANCE

________________________(on)DELAYS kJCEEFCTVNS

CONTAC INni (None Ird) ~
AM PLI FICA TION/OTH ERPOE

OE OTC Nm n rd)0RG ANI Z ATIO N (0Offico Sym bol) DUTYPHN

R.D. BRIDGES, JR., Captain 651OTGH DA72491

PROJ EC T EN GIN E ER (Typed/p rinto d non a an d grade) SIGNATURE DT E

FRANK N. LUCERO, GS-13 -5 It. C v 4
PROJECT MANAGER (Typedlptinted iawma and grade) SIGNATURE Z DATE

GEORGE P. LYNCH, JR., Major, USAF / y.
Director, A-X Joint Test Force

154 AFFTCG 72



SENNUMBER DT
A"X PROTOTYPE SYSTEMS EVALUATION RkEPORT (SER) 1No72 --

RELATEO SER NUMBERS VEHICLE TYP VEILERIAL NO(SI.103-5 1 ov7

I A-lOA I 71-139TEST7 LOCATION *

MAJOR SYSTEM/WU SUeSYSTEM/WUC COMPONENT PART NO.1 SERIAL NO.

Cockpit & Fuselacje/12000 Cockpit/12A00 N/A______
DEFICIENCY

Poor location of the external lights control panel

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Contino on SCPWOfa POAC iiflCOSsdry.)

The external ligh~s control panel is located on the right console and aft of the
internal lights control panel. In this location, it is extremely awkward during
flight to see the settings of the controls which require adjustment for certain
tasks. External light adjiustments must be made frequently during night formationAl
flying and are a useful formation signal device at night when a wingman has radio
failure. Visual inspection of the external lights controls is the primary source of
feedback to the pilot concerning their proper setting. The difficulty incurred is
unnecessary, distractive, and impairs pilot effectiveness.

LOCAL ACT.ON

None.
RECOMMENDATION

Locations of the exterior and interior lights control panels should be reversed. This
would permit easier visual inspection of external light control settings. Interior
light controls need not be seen to be properly adjusted since intensity is directly
observable,

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

[FUNCTIONAL [Xop OP X DESIGN F1IMATERIEL M OC C] MAIN T El RELIABILITY JX'PSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(31IL-STD-8O2) CATEGORY I

171 MANDATORY fJ LOSS VEHICLE EI:PREVENTS (MISSION

[Dl IV C9DESIRABLE 0UJDAMAGE LJSUBSYSTEM DEGRADES [jMAINTENANCE
[]IHJURY MJPERSONNEL [~RESTRICTS ] SYSTEM PERFORNIAJCE

___ ___ __ _____ __ __ ___ __ _ i ELAYS (j]FLGH T/MAINT N4E~

AMPLIFICATION/OTHER z

SER CONTACT (Namer and Arade) IORGANIZATION (Office Symbol) 1DU TY PHONE

R.D. BRIDGES, JR., Caiptain 651OTGH 172491

PROJ ECT ENGINEER (Typedfprinled nne and Arad) SIGNATURE DT

FRANK N. LUCERO, GS-13 ~ ~ .Neg7.Z

PROJECT MANAGER (Typedlpednied name arid nde) SIGNATURft OATE

GEORGE P. LYNCH, JR., Major, USAF
Director, A-X Joint Test Force 1 - ~<' ~ v'7

AFFT AIJG 2 2 155



dAORSYTE PRUC YP S SMS EALUTO COMPOOEN PART) 10.32 SERIL Nov 72

-Cockpit & Fuselage/12000 Cockp it/ 2AOO N/A__________

Poorly designed latching device on rani air inlet doors

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on sepaate pege, it noexzary.) '

Ram air ventilation is provided in the event of ECS air conditioning failure. A
louvered opening is located on both the left and right forward ends of the windshield
base structure. For emergency ventilation during flight, the inlet door is manually
unlatched and -the aft end is free to rotate inboard, allowing ambient air to flow
into the crew compartment. Operation is routitse; however, the latching device must
first be aligned into position by the pilot to close the inlet door. Difficulty is
continually encountered performing this task arising from the delicacy of manipulation -

involved. The time and attention required to close the inlet doors unnecessarily -

detracts from effective mission performance. Moreover, prolonged flight with ram
air vents open will subject the pilot to ambient air temperature extremes.

LOCAL ACTION

None.

RECMMEDATON The ram air inlet doors and latching device should be designed to
function with a minimum of pilot effort in accordance with MIL-STD-1472A, para. 5.14.1.
Consideration should be given to providing inlet doors which are self-latching/locking
when the doors are shut.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

[J FUNCTIONAL Q OPS [D DEIG 3MATERIEL COC flMAINT 1RELIA131LITY [jPSTE 7'

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
'5(MfL-STD-882) CATEGORY

0*11 EII FlMANOATORY [JLOSS 0J VEHICLE r-]PREVEN rS MSIN

III QJIV 0DESIRABLE t0 DAMAGE C3 SUSYSTEM L)~ DEGRADES r MAIN TEt3AtICE

O]INJURY El PERSONNEL RESTRICTS IjSYSTEM PERFORMANCE
t~OELAYS ~F LIGHIT;'MAINTENIANCE4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ DLY ____________________ (oe - ACRFW EF FFCTIVE NLSS

-CAMPLI FICA TION/OTH ER

SEn CONTACT (No end grade) ORGANIZATION (Office Symbol) DUTY PHONE

R.O. BRIDGES, JR., Captain 651OTGH 72491
PROJECT ENGINEER (Typedfp tinted name and grade) SIGNATURE OArr

PROJECT MANAGER (Typed/ printed namea and grade) SIGNATURE DATE

GEORGE P. LYNCH, JR., Major, USAF .7~ ~ ~ ~
Director. 8-X Joint Tes-t Force ) ~ " Y

1 AFFT AIM 2
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156 ,: - -.



SCR NUMBER DA TE
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) -10-35-27 15 Nov 72

RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO(S). TEST LOCATION

A-1A 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEMiWUC COMPONENT PART NO.,/ SERIAL NO.

Cockpit & Fuselage/12000 Cockpit/12AO0 N/A
DEFICIENCY

Poor grouping of primary flight instruments

DEFICIENCY CIR'UMSTANCES/DESCRIPTION/CAUSES (Continue on separate page it necessary.)

The location of the basic four flight instruments (attitude indicator, horizontal
situation indicator, airspeed indicator, and altimeter) are optimum; however, the
location of the vertical velocity indicator (VVI) and the angle of attack (AOA)
indicator are unecceptable.

The VVI is located on the opposite side of the cockpit from the altimeter. This
location increases the instrument cross-check time and makes precision attitude hold
maneuvers more difficult to fly. In sow- cases, the VVI is excluded from the
cross-check because of the increased time required to reference it. The integration
of the information disrupts the basic cross-check and degrades precision. I '

The ADA indicator is also too far from the LASiC grouping. in its present location
it is difficult to read. Parallax causes a partial blanking of the indicator in
the range from approach to stall. An obvious effort must be mdde to shift the head
and eyes to cross-check the indicator; consequently, it is often neglected or dis-
regarded in the cross-check. "I

LOCAL ACTION

i one.

RECOMMENDATION
Considering the capability of the aircraft to fly missions of long duration

the lack of an autopilot, and the probability of encountering instrument weather condi-
tions in the low altitude environment, priority on instrument panel space should be
given to produce the most efficient grouping of primary flight instruments. The VVI

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

[3 FUNCTIONAL 0 OPS [ DESIGN ."MATERIEL C]QC [3MAINT M RELIABILITY X]PSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
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E-l MIR QN MANDATORY [-LOSS jJ VEHICLE O3PREVENTS L--MISSION

[111 0IV [3 DESIRABLE [ DAMAGE [ SUBSYSTEM A DEGRADES L MAINTENANCE

C]INJURY [-PERSONNEL __ RESTRICTS 0(,SYSTEM PERrORMANCE.(Noe) F30ELAS {-] FLIGHT/MAINTENAC E-

-CREW EFFECTIVeS

AMPLI FICATION/OTHER ... .. (EL
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R.D. BRIDGES. JR.. Captain 6510TGH 72491
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RECOMMENDATION SER NUMBER 10-35-27 CONTINUED:

should be moved closer to the altimeter and the AOA indicator should be
placed in the location presently occupied by the VVI next to the airspeed
indicator. Two schemes could be used to provide room for the VVI to be
located next to the altimeter:
(1) Remove the APU instruments from the front panel, rearrange the engine
instrument panel, and place the VVI in the position occupied by the fan
tachometers.

(2) Place the VVI above the altimeter in the position reserved for the
RHAW system. Replace the HUD control panel with the RHAW system. Redesign
the HUD control panel to use the space presently occupied by the AOA
indicator, the fire detect and bleed air leak check button and the fire
agent discharge switch. Remove the fire detect and bleed air leak check
button from the front panel and relocate it on the lower edge of the
caution light panel next to the caution light panel test button. This
would improve the functional grouping of light test buttons. Redesign
and relocate the fire agent discharge switch to the edge of the glareshield
between the fire handles. This would improve functional grouping.

The second method is preferred and should be considered since it would

following diagram shows the new arrangement which would comply with MIL-Sresltowing diamhobetthe e arrangement alswhiche anud ico rs. w theL
STD-1472A, para. 5.2.1.3.6. and 5.2.1.3.7.

HUD CONTROL

RHAW RHAW

TV

CLOCK DA A/SIND.AL

ARMAMENT ENGINE INSTRUMENTS

1
~158



ER NUMBER DA rE

MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.

Poor grouping of engine instruments

DEFICIENCY CIRCUMSTANCES/'DESCRIPTION/CAUSES (Continue on sevoata page it nesay)

The engines are primarily controlled by monitoring temperature; however, the engine
temperature indicators are located in the second row of engine instruments. This
position does not facilitate rapid cross-check-ing of engine indicators.

LOCAL ACTION

None. '
RECOMMENDATION

The engine instruments should be arranged in accordance with MIL-STD-1472,
para. 5.2.1.3.9. Consideration should be given to the arrangement shown in the
attached diagram.

RECOMMENDATION/DEFICIENCY CLASSI FICATION AND MISSION IMPACT

_1 FUNCTIONAL EJOPS EJ DESIGN []MATERIEL EIJQC EIMAINT 7_1 RELIA13ILITY IX],PSTE
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t- INJURY' [7PERSONNEL F1 RESTRICTS E SYSTEM PERFORMANCE

L] DELAYS GNTMA+4E-+~V~L

AMPLI FICA TION/OTH ER I~~CE FETVNS

SER CONTACT (Nome~ and grade) ORGANIZATION (Office Symbol) DUTY PHONE
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FRANK N. LUCERO, GS-13 k~ v 7Z.
PROJECT MANAGER (Typed/ptinted nwne and grade) SIGA'R DA TE

GEORGE P. LYNCH, JR., Major, USAF GAU~

Uirector. A-X Jint lest Force 4,1l
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RECOMMENDATION SER NUMBER 10-39-28 CONTINUED:
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~ER NUMBER DATE

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) I1-12 5Nv7
RELATED SER NUMBERS VHCE TYPE VEHICLE SERIAL NO(S). TEST LOCATION

MAJR SSTE/WU i-IOt' 71-1369/-1370 AFFTC-
MAJOSYSTEM/W/WC COMPONENT PART NO./ SERIAL NO.

Cockpi t & Fuselage/12000 Cockpit/12A00 N/A
DEFICIENCY

Poor actuation of speed brake switch

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page It necessary.)

The speed brake switch is a three position switch with the center position being
OFF. The switch throw is too short and the position detents are too weak to allow
the pilot to obtain accurate incremental speed brake settings such as those required
to modulate base leg and final approach landing speeds or to complete a formation
rejoin. Pilots often overshoot the center detent after setting an incremental
speed brake. As a result, much mor attention must be diverted to the setting of
speed brakes than is desirable to allow use of the system to its fullest capability.

A,

LOCAL ACTION

None.
RECOMMENDATION

The switch throw should be increased and the switch po ,ition detents should be
stronger.

RECOMMENDATION/DEFICIENCY CLAS IFIC;%T;ON AND MISSION IMPACT

E] FUNCTIONAL C] OPS 00 DESIGN C]MATERIEL OjQC fJMAINT El RELIABILIT Y PSF

SAFETY HAZARD CODE CORRECTION T POTENTIAL HAZARD MISSION IMPACT
(AIL-STb-88?) CATEGORY

O l 0l MANDATORY El LOSS fJ VEHICLE 0 PREVENTS 0l MISSION
El1 0I l V DESIRABLE El DAMAGE El SUBSYSTEM [a DEGRADES L]MAIN TENANCE

[7INJURY ElPERSONNEL [-- STRICTS 1SYSTEM PE nFORMANCE

_______________ ________ ONn)f EL AYS ZlFL IGH TA N AN CE

AMPLI FICA TION/OTH ER

SEA CONTACT (N~ame and grade) ORGANIZATION (Office Symbol) DUTY P;HONE

1R.D. BRIDGES, JR., Captain 651OTGH 72491
PROJE9CT EN GINE ER (Typed/printed name end grade) SIGji TUR DATE

FRANK N. LUCERO, GS-13 7.
[PROJECT MANA GER (Typed! prInted name and grade) SIGNATUAF DA TE

GEORGE P. LYNCH, JR., Major, USAF '1 4 7A;
Director, A-X Joint Test Force

AFFT AUG" 2  211
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SER NUMBER DATE ,

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-43-30 15 Nov 72
RLTDSER NUMBERS VEHICLE TYPE VEICLE SERIAL NO(S. TEST LOCATION

____________ A-10A vE71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBSYS7EM/WUC COMPONENT PART NO. SERIAL NO. -

Cockpit & Fuselage/1200 Cockpit/12A00 N/A
DEFICIENCY

Unsatisfactory grouping of light test buttons/switches

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate pagO i necessary.)

Five separate buttons/switches are used to test the cockpit warning/caution/advisory
lights: (1) landing gear warning test switch; (2) fire detect and bleed air leak
test button; (3) armament panel light test button; (4) caution light test button;
and (5) signal light test button. These five light test switches/buttons are
spread over the cockpit in five different locations. Although the lights are
normally only tested once per flight, the separate switches use valuable cockpit
space and increase the complexity of the preflight cockpit checks more than necessary.

LOCAL ACTION
None. 

2

RE COMM END ATON... .
R N The test buttons/switches should be located in one convenient location and

their functions should be combined as much as possible. The lower edge of the caution
light panel next to the caution light test button should be considered as an appropriate
location.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

[3 FUNCTIONAL C- OPS j- DESIGN EJMATERIEL F]QC [3 MANT -L RELIABILITY [yJPSTE

SAFETY HAZARD '-ODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL-STD-882) CATEGORY

1'.I D-IV Q DESIRABLE J DAMAGE C3 SUBSYSTEM v DEGRADES r- MAINTENANCE

C-3 INJURY 0 PERSONNEL "- RESTRICTS JJSYSTEM PERFORMANCE
(None) _- D AY X CREW EF FEC-TIVENESS

AMPLI FICA TION/OTH ER

SER CONTACT (Name and grade) ORGANIZATION (Office Symbol) DUTY PHONE

R.D. BRIDGES, JR., Captain 651OTGH 2491
PROJECT ENGINEER (Typed/printedname and grade) SIGNATURE DATE

FRANK N. LUCERO, GS-13 " L
PROJECT MANAGER (TSded/pnnted nane and grade) SIGNATURE DATE

GEORGE P. LYNCH, JR., Major, USAF /
Director, A-X Joint Test Force . __ /6 ,. /

AFCFORM 2
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SEA NUMBER DATE
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 0416 v

RELATED SER NUMBERS 1VEHICLE TYPE VEHICLE SERIAL NOISI. TEST LOCATION

_______A-10A 71-I369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.

Cockpit & Fuselage/12000 Ejection Seat/12GO0 N/A
DEFICIENCY

Uncomfortable parachute

5

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on sepafafe pago it nces~ar'.)

The force deployed parachute utilized is extremely uncomfortable and will induce
pilot fatigue and degrade mission effectiveness in an aircraft designed for long
duration missions. The parachute has an extremely stiff backing which will not .i
bend to fit the contour of the pilot's back. Proper adjustment of the parachute
straps forces the pilot's back into an uncomfortably straight position. It is
difficult to reach across the body and touch the opposite arm or shoulder because
of the stiff parachute. The parachute is heavier than the non-force deployed
parachute; consequently, more effort is expended holding the extra weight while
leaning forward to accomplish normal cockpit functions. In addition, the CRU-60/P
oxygen connector presses into the upper right arm muscle when the right hand is
positioned normally on the control stick. During missions of long durations or
hard maneuvering, the additional pressure on the muscle causes early fatigue and
pain.

The force deployed parachute must be stored in special storage areas when not in
use. This becomes an acute problem during cross country or divert missions to
bases without proper storage facilities.

LOCAL ACTION

None.

RECOMMENDATION

An ejection system should be selected that utilizes an integral parachute with an
adequate supporting framework for the body in accordance with MIL-STD-1472A, para.
5.14.2.4.1.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

-- FUNCTIONAL El OPS [X DESIGN (7C MATERIEL [fl ( r1 MAINT ['- RELIABILITY !IXlPSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(,MIL-STD.-,8$2) CA TEGO RY
1 I Oil C MAN DA TO RY [-1 LOSS VEHICLE fl PREVENTS LMISSION

III r-,V DESIRABLE (.] DAMAGE [7 SUBSYSTEM i] DEGRADES (MAINTENANCE
INJURY [ PERSONNEL F RESTRICTS FJ SYSTEM PERFORMANCE

{ ]DELAYS IX |FLIGHT/MAINTENANCE,,_None_ -ELY LI CREW EFFECTIVENESS

AMPLI FICA TION/OTH ER

SER CONTACT (Name and grade) ORGANIZATION (Office Symbol) DUTY PHONE

R.D. BRIDGES, JR., Captain 651OTGH 72491
PROJECT ENGINEER (Typed/prnfednw'e and grado) SIGNATURE -DATE

FRANK N. LUCERO, GS-13 .. IL _ L,_Nw1 )I "'.
PROJECT MANAGER (Typed/ptntod nano And grade) SIGNATURE DATE

GEORGE P. LYNCH, JR., Major, USAF /- ' ) -Director, A-X Joint Test Force I " -"
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1SER NUMBER 'I DATE P
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER)

RELATED SER NUMBERS jVEHICLE TYPE IVEHICLE SERIAL NO(S). ITEST LaOCATION

I A-lOA 71-1 369/-1 370 I AFFTC
MAJOR SYSTEM/WUC ISUBSY _TEM/WUC ICOMPO NENT PART NO./ SERIAL NO.

Airframe/i 1000 I Cock'pit Entry/Exit/1lADQ I N/AJ
DEFICIENCY

Lack of integral cockpit ingress/egress provisions

DEFICIENCY CI RCUMSTAN CES/DE SCRI P TION/C AUSES (Con finu a on sep5aa ( page I f necessary.)

Lack of integral cockpit ingress/egress provisions necessitates the use of an entrance
F ladder. This would be unacceptable during emergency egress because of the likelihood

of personnel injury and during bare base or unprepared surface operations when a
ladder may not be available.

LOCAL ACTION

None.
RECOMMENDATION

An integral cockpit ingress/egress ladder or kick-in steps should be provided.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT I'

E] FUNCTIONAL 0 EI n EIG MATERIEL F-1QC MMAINT 0 RELIA131LITY j-IPSTE-

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT

(MIL-STD-482) CATEGORY ~ LS 2EIL iPEET JISO
(n I C@I 0MANDATORY A OS 0VH LE _JPEET ISO
1"1111 0DV (J DESIRABLE L-] DAMAGE 0 SUBSYSTEM I(3 DEGRADES MAINTENANCE

OINJURY C PERSONNEL [_ RESTRICTS ('-SYSTEM PE RFORMANCE
DELAY [)(]FLIGHT/MAINTENANCE

AMPL I FICA TION/OTH ER CE FETVNS

SER CON TACT (Niwe and grade) ORGANI ZATION (Office Symbol) DUTY PHONE

________________Captain___ 6510TGH/SGUM 72588
PROJECT ENGINEER (Typed/prinhfedname and grado) S:0NATURE DATE

FRANK N. LUCERO, GS-13 '- -' ~ _______

PROJECT MANAGER (Typed/rltnfed name, and grade) SIGNATUR E OA TE

GEORGE P. LYNCH ,JR., Major, USAF$- /
Director. A-X Joint Test Force '11z? 4f~~ ;z-
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7SER NUMBER 1r
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-33-33 ' 18 Nov 72

RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO(S). 'TEST LOCATION

A-10A 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC ISUBSYSrEM/WUC COMPONENT PART NO./ SERIAL NO.

Landing Gear/13000 lNosewheel steering/13J00 N/A
DEFICIENCY

Possible hardover of nosegear after electrical component malfunction

DEFICIENCY CIRCUMSTANCES/DESCRI PTION/CAUSES (Continue on separate page ii necessary.)

Operation of the nosewheel steering system is restricted to low speed taxi because of
possible hardover malfunctions. Tne contractor has indicated that hardovers may be
caused by a broken wire in the electro-hydraulic command system or by a command
potentiometer malfunction. Use during directional control emergencies on the ground
is allowed by the Flight Manual; however, the pilot is instructed to use steering
only as a last resor . In this situation he would be required to distinguish a
possible hardover in addition to handling the existing emergency.

LOCAL ACTION

None.

RECOMMENDATION

The nosewheel steering system should be designed to eliminate possible hardover
malfunctions and restrictions to operations during taxi, landing or takeoff.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

El FUNCTIONAL OPS J1 DESIGN L] MATERIEL E)OC f-JMAINT 0 RELIABILITY LPSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(.f4fL-STD-882) CATEGORY

]I ]" a MANDATORY K]LOSS --- 'fl VEHICLE r' PREVENTS -'l(iMISSION

11 0iv [] DESIRABLE DAMAGE []SU1SYSTEM DEGRADE j MAINTENANCE

.INJURY (n PERSONNEL al RESTRICTS \XJ SYSTEM PERFORMANCE
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A- CREW EFFECTIVENESS

AMPLI FICA TION/OTH ER

SER CONTACT (Name and grade) ORGANIZATION (Office Symbol) DUTY PHONE

T.R. YECHOUT, Captain 6510TGH/TGES 72588
PROJECT ENGINEER (Typed/printedname and grade) SIGNATURE DATE

FRANK N. LUCERO, GS-13 *""-'"2 \ •
PROJECT MANAGER (Typed/printed nane and grade) SIGNATURE DATE

GEORGE P. LYNCH, JR., Major, USAF
Director. A-X Joint Test Force " _ .
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A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) Nv7
.~LTD E UMBERS IVEHICLE TYPE VEHICLE SERIAL MOISI. ITEST LOCATION

IA-1 OA I71-1369/-1370 I AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL. NO.

Cockpit & Fusela e/12000 Cockpit/12A00 N/A
DEFICIENCY

Unconventional actuation direction of crossfeed and tank gate valve controls

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page it necessary.)

The engine crossfeed and tank gate valve controls are two-place toggle switches located
on the fuel system control panel. Both are presently designed so that aft movement
opens the valves and forward movement closes the valves. This unconventional movement
may result in selection of an undesired position setting, since they are not convenient-
ly located for visual inspection during flight.

LOCAL ACTION

RECOMMENDATION

The position settings of the engine crossfeed and tank gate valve controls should be
designed so that forward placement shall open the respective valve in accordance with
MIL-STD-1472A, para. 5.4.1.2.1.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

0 FUNCTIONAL. OPS K] DESIGN (:MATERIEL OC OMAINT 0 RELIA13ILITY ~rPSTE
SAFETY HAZARD CODE CORRECTION POETA AADMISSION IMPACT

(MIL-STD.4883 CATEGORY
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________________DELAY ___________(oe CREW EF FECTI VENESS
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SER CONTACT (Nlem and grade) ORAIAIN(ffc ybl UTY PHONE

R.F. ARD, Captain 651OTGH/S UM 172588
PROJECT ENGINEER (ryped/prntednane and grade) SIGNATURE IDATE

FRANK N. LUCERO, GS-1l3 1. 7Z
PROJECT MANAGER (Typeed/printed narne and grado) SIGNATURE DATE

GEORGE P. LYNCH, JR., Major, USAF
Director, A-X Joint Test Force '"'./A~ ?
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77,1

.SER NUMBER r DA TE

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER)1035 18ov7
RELATED SER NUMBERS IVEICLE TYPE IVEHICLE SERIAL NO(SI. TEST LOCATION

IA-1 0) 71--1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUOSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.

Fuel/46000 IFuel/46A00N/
DEFICIENCY

Inadequate fuel shutoff control for APU

DEFICIENCY CIRCUMSTANCES/DESCRI PTION/CAUSES (Continue on 9cparato pae if necessary.)

Pulling of the left engine fire handle shuts off fuel not only to the left engine but
also to the APU. This feature renders the APU inoperative once thle left engine fire
handle has been pulled. Airstart capability for the right engine is significantly
reduced or eliminated without the APU as windmill airstarts can be accomplished only
at high airspeeds with large altitude losses during +he dive.

LOCAL ACTION

None.

RECOMMENDATION

The APU fuel system should be redesigned to allow fuel flow to the APU when eitherA
engine fire handle has been pulled. APU fuel shutoff should be accomplished by the
APU fire handle only.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

~FUNCTIONAL EJOPS NJ DESIGN rJ-MATERIEL trQC EMAINT El RELIABILITY LPSTE

SAFETY HAZARD CODE CORRECTION f POTENTIAL HAZARD MISSION IMPACT
(3l 1.-S TD-882) CATEGORY

Ml 1 *1 0MANDATOR~Y f~LOSS VEHI CL E F-]PREVENTS 1X.)MISSION

k]ItI EJIV fi DESIRABLE [j DAMAGE 12 SUBSYSTEM FJ ERDSLMAINTEN ANCE
DINJURY 0PERSONNEL Ml RESTRICTS [JSYSTEM PERFORMANCE

f]DLAY jFLIGHTMINTENANCE:
CRFW EFE CTIVENESS

AMPLI FICATION/OTNER

SER CONTACT (Nare and giade) ORGANIZATION (Office Symbol) DttTY PHONE

R.D. BRIDGES, JR., Captain 651OTGH729
PROJ ECT EN GINE ER (Typed/printed nno~ end gumde) SIG jATURE DA TE

FRANK N. LUCERO, GS-l3 ~. ~ ~ ~ '~
PROJECT MANAGER (rnped/printed home nnd grade) SIGNATUREAT

GEORGE P. LYNCH, CR., Major, USAF .

Director, A-X Joint Test Force .Z./J*2
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A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) I 10-47-36 I 27 Nov 72

RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NOIS). TEST LOCATION

A-10A 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.

Envi ronmental/41000 B1 ower/41J00 CB349-330
DEFICIENCY

Poor access to ventilation garment blower

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page 5I necessary.)

The blower, which inducts and delivers cabin ambient air for circulation within the
ventilating garment, is located on the cockpit floor behind the pilot's ejection seat.
Maintenance and inspection cannot be performed on the blower without first removing
the seat. This increases the requirement for removal/replacement of the seat which
is unsatisfactQ.y because of the explosive devices installed and maintenance time
requi red.

LOCAL ACTION

None.
RECOMMENDATION

Access to the blower should not require removal of the seat according to MIL-STD-1472A,
para. 5.9.4.6 and 5.9.4.7.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

']FUNCTIONAL E--OPS f DESIGN FnMATERIEL flQC E MAINT [_ RELIABILITY -IPSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(1.,L-STD-882) CATEGORY

lI all DD MAN DA TO RY I .l LOSS r0 VEHICLE I PREVENTS L-J MISSION
III FlIV "-DESIRABLE _ XAMAGE SUBSYSTEM I DEGRADES X)MAINTENANCE

INJURY [PERSONNEL- ' RESTRICTS SYSTEM PERFORMANCEINJUR PESELAYNS EL LIGHT/MAI.TENCEDEAY CREW EFFECTI ENESS

AMPLI FICA TION/OTHER

SER CONTACT (Nane and Arade) ORGANIZATION (Office Symbol) DUTY PHONE

R.P. STOTS, TSqt 651OTGH 72695
PROJECT ENGINEER (Typed/pritntename and gtado) SIGNATURE DATE

FRANK N. LUCERO, GS-13 - )\ " - N 7_ "

PROJECT MAMA GER (Typed/pfinted nam. and grade) SIGNATURE DT

GEORGE P. LYNCH, JR., Major, USAF
nirartnr. A-X ,Inint T qt Fnrr._ s
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77 __________ _____________________________-

SER NUMBER DATE
A-XPROOTPE YSTMSEVALUATION REPORT (SER)

AVSYTES 10-48-37 I24 Nov 7-
RELATED SER NUMBERS 1VEHICLE TYPE IVEHICLE SERIAL NO(SI. TETLCTION

IA-IOA 71 -1 369/-l1370 I AFFTC
MAJOR SYSTEM WU SUBSYSTEM/WUC COMPONENT PART NO.1 SERIAL NO. -

Fuel /46000 Fuel__uantity/ 4COO NIA
DEFICIENCY

Poor access to fuel cell probes

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate pae it necessary.)

The fuel quantity probes are miounted inside each fuel cell. This provides poor access
for probe removal and replacement. In order to remove and replace a probe, the air-
craft must be defueled and placed in an open fuel cell area and the panels on the
underside of the wings must be removed. The cells have to be purged to remove fuel
fumes for per~onnel safety.

LOCAL ACTION

None.

j RECOMMENDATION

Externally mounted fuel quantity probes should be installed from the top surface of
the wing in accordance with MIL-STD-1472A, para. 5.9.4.1.

-RECOMMENDATION/DEFICIENCY CL. SSIFICATION AND MISSION IMPACT

N [ FUNCTIONAL EJOPS (3 DESIGN E] MA TERI EL [JC M~MAINT F7 RELIABILITY fPSTE

SAFETY HAZARD CODE CORRECTIONPOETAHZRDMSINMAC
(.41L-STD-882) CATEGORYPOETAHZRDMSINMAC

EJI I3I 1 1lI MANDATORY 0l LOSS [D VEHICLE EDJ PREVEN TS E MISSION
ElII EIV ~ lDESIRABLE ~lDAMAGE [3 SUBSYSTEM EJ DEGRA DES fMAI NTENANJCE

INJURY Q0 PERSONNEL [)(] RESTRICTS [-)SYSTEM PERFOR14ANCE

GLIGHT/1AIlJTENANCEAEAY CREW EFFECTIVENESS

AMPLI FICA TION/OTN ER

SER CONTACT (Ngin. and grade) ORGANIZATION (Office Symbol) DUtTY-PHONEI

G.D. ELDRIDGE, SMSqt 651OTGH 72695
PROJECT ENGINEER (Typed/printed name and grade) SIGNATURE pDATE

FRANK N. LUCERO, GS-13 ?2
P RO J ECT M AN AGE R (Typod/prin (ad name and grade) SIGNATU RE DATE

GEORGE P. LYNCH, JR., Major, USAF x 2'-
Diregtor. A-X Joint Test Force -~~-

AFFTC '2  216

AU 72A~



fSER NUMBER DOArE

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 1-93 7Nv7
RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO($). TST LOCATION

7zA-bA 1 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.

Flight Control sf14000 N/A N/A

Lack of flight controls ground lock in cockpit

DEFICIENCY CIRCUMSTANCES/DESCRI PTION/CAUSES (Continue on separate page it necessary.)

A system of locking the control surfaces for protection against wind damage, during
parking or storage, is not provided for the A-10A aircraft. In a gusty wind these

4control surfaces could be slammed against their maximum travel stops which could
result in damage to the structure supporting the actuating mechanisms and the
surfaces.

4

LOCAL ACTION

None.
RECOMMENDATION

A means of locking the control surfaces on the ground should be provided in the

cockpit.RECOMMENDATION/DEFICIENCY CLASSIFPICATION AND MISSION IMPACTj

C UNTONL OS ~ DESIGN UFMATERIEL CC OMAINT C]RELIAILITY C JPSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT

0j) 1 cml 0MAN DATO RY 0 OS ECE 0 PRFVENTS 0 MISSION

C III CIV C DESIRABLE DAMAGE MSUBSYSTEM C DEGRADES rXj}MAINTENIANCEJ INJURY 12 PERSONNEL C RESTRICTS CSYSTEM PERFORMANCE

AMPLI FICA TION/OTN ER1 DLY ]LNTN

SER CONTACT (time endjdrade) 0 ORGAN?.IZATION (Office Symbol) OU TY PHONE

B.E. FOX, GS-9 651OTGH 72695
PROJ ECT EN GINEER (Typed/nrintednnme end grade) SIGONATURE DATE

FRANK N. LUCERO, GS-13 _________________ ______

PROJECT MANAGER (Typed/lprinted name and grade) SIGNIATURE DATE

GEORGE P. LYNCH, JR., Major, USAF~~7
Wirector. A-X Joint Test Force ji

1JAFFTCAUG 2 2 CI



-SER NUMBER DA TE

A-X PROTOTYPE SYSTEMS EVALUATION4 REPORT (SER) 1-03 4NV7

MAJOR SYSTEM/WUC -SUBSYSTEM/WUC COMPO T PA RT NO./ SERIALNO

Poor location of '\PU inlet for unprepared surface operations

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue 0.m sep~arate page it necessary.)

The APU air intaku is located on the bottom of the fuselage at approximately

fuselage station 560. During unprepared surface operations with the APU on, this
location is extremely susceptible to dust and dirt injestion which would probably
result in damage and/or failure of the APU. Engine starts at rough field bases2would normally be made with APU assist. In addition takeoffs and landings would

norall bemade with the APU on for safety purposes during this type operation.

LOCAL ACTION

None.
RCOMMENDATION 

$

The APU air intake should be located where susceptibility to dust and dirt injestion
is minimized.

RECOMMENDATION/DEFICIENCY CLASSIFICAT'ON AND MISSION IMPACT

LIFUNC7ONAL X)OPS [~o DESIGN EIMATERIEL (JQC E]MAINT 0RELIABILITY [J PSTE

SAFETY HIAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(AfIL-STD-88.,) CATEGORY

* 711 LIV ~ ESIABE ~DMAE SUB3SYSTE (-V DEGRADES [3MAINTENANCE

R INJURY PERSONN EL M- RESTRICTS 73SYSTEM PERFORMANCE

______________~~~ ~~~~ I _____ _________ JEAS L REW EFFECTIVENESS

AMPLI FICA TION/OTH F1

IL ER C5N TAC 7 (,V..i and g,ad.) ORGANIZATION (Office Symbol) DUTY PHNE

T.R. YECHOUT. Catain 651OTGH TGES 72588 H
PROJECT EN5INEER (Typed/ puintedn nm and gade) SIGNiPTURE DATE

I ECT MANAGER (Typed/ptinted nme and grade) ISIGNATURE DT

GEORGE '. '.YNCH, JR., Major, USAF . / L . 2

Dirpt or- A-X Joint T st Fo ce- < ~ _ ___ ___ __

C FOR 

"'

AFF m~ 2'



SCR NUMB3ER 0'

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER)- 24 NOV 72
RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO(S). TEST LOCATION

A- 10A 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.

Fuel/46000 Internal Fuel Sys 46A00 N/A_
DEFICIENCY

Inability to correct fuel imbalance

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Conn.e on atvrato page Itl necesary.)

On several occasions the A-10A has experienced fuel imbalances. The present fuel
system does not provide a positive capability for correcting fuel imbalances. The
fuel unequal procedure in the Flight Manual consists of the following four ste, A
(1) Select the engine crossfeed; (2) select the tank gate open; (3) descend to
below 10,000 feet MSL; and (4) land as soon as practical.

The engine crossfeed switch interconnects the left and right fuel system. The boost
pump supplying the highest pressure feeds both engines. Since the boost pump in the
low fuel tank may provide the highest pressure, the imbalance may increase. During
the AFFE, the crossfeed switch has not provided relief from fuel imbalances on all
occasions.

The tank gate valve interconnects the left and right fuselage fuel tanks. Therefore,
it cannot influence a fuel imbalance until after the wing tanks are empty. In
addition, the tank gate is extremely dttitude sensitive. The tank gate function was
tested on a weapons delivery mission. Since the aircraft spent proportionately more
time climbing than diving, the aft fuselage tank remained full and the forward tank
decreased. The aircraft must be maintaineJ in a straight and level attitude at a low
angle of attack to establish an equal fuel level. This system is considered unaccep-
table to correct fuel imbalances since all maneuvering must be avoided until the
situation is corrected and the system is unable to correct imbalances noted in wing
ftln fiaiint111il tbhr wingj tank-, ar Prnpt'/

LOCAL ACTION

Advise all pilots.

RECOMMENDATION Irividual control of the left and right system boost pumps should be pro-

vided. Two boost pump switches, one for the left wing and left main boost pumps and the
other for the right wing and right main boost pumps should be considered. Positions
should include an off position so that boost pumps for one fuel system can be turned

OF'IMMENDATION/DEFICIENCY CLASSIFICATION A. D MISSION IMPACT

[ FUNCT.ONAL (XL . ' Fi3 DESIGN I-- -MATERIEL C"QC f'_MAINT rF REL*ABILITY 13PSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT

(,,IL-STD-882) CATEGORY
l']I £ oil X MAN OA TORY ['I.LOSS On] VEHICLE f-I PREVENTS i.MISSIOtJ

Dill 0IV _] DESIRABLC I DAMAGE E:] SUBSYSTEM jJ DEGRADES jiMAINTENANCE
UJ]INJURY L PERSONNEL RESTRICTS [ ',SYSTEM PERFORMA4CE

_ _ __ ] DELAYS FLIGHT/MAIN TENANCECREW EF FECTIVENESS
AM PLI FI CA TIO0N/O TH ER

SER CO,4TAC'," (Name and grade) ORGANIZATION (Office Symbol) rOtU TY PHONE'

A. WEBB, GS-9 651OTGH/TGES 73642
PROJECT ENGINEER (Typed/printednme and grade) SIGNATURE DATE

FRANK N. LUCERO, GS-13 r' 27kO
''"

PROJECT MANAGER (Typed/printednerne end grade) SIGNATURE OA0'

GEORGE P. LYNCH, JR., Major, USAF DA.

niroctnr. A-X Joint Test Force ,.-. '.-.' '. --- -,

AFFTC ORM ,2 '
112 AU 2 7Z
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RECOMMENDATION SER NUMBER 10-51-40 CONTINUED:

off while in engine crossfeed to control fuel imbalance problems. Such a
system would give the pilot positive control of the fuel system feeding
both engines. The tank gate feature should be retained for fuel imbalance
situations caused by boost pump failures.

The appropriate information should be included in the Flight Manual.

:1



SER NUMBER AtE

A-X PROTOTYPE SYStEMS EVALUATION REPORT (SER) 1-64 0Nv7
RILATED SER NUMBERS VEHICLE TYPE VEHI CL E SERIAL NOSI. TEST LOCATION

A-IOA 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC ISUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.

Instruinents/51000 INay lnstruments/51G00 N/A
DEFICI ENCY
Lack of lIARS gyro cutoff circuit during maintenance activities.

DEFICIENCY CIRCuMSTANCES/DESCRI PTION/CAuSES (Continue on sopetate page It necesary.)

The aircraft lacks provisions for deenergizing the lIARS gyro during ground maintenance
with external power applied. Although this has not been a problem with the prototypeA
aircraft, unnecessary run time on the gyro would reduce its life. Pulling circuit
breakers for the gyro is not an acceptable alternative.

LOCAL ACTION

None

RECOMMENDATION
An engineering study should be made to determine the feasibility and desirability of a
circult for power shutoff from external power to the lIARS gyro and high cost flight
instruments. The circuit should include an override switch, ideally located in the cock-
pit for ground operation when desired.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

[] FUNCTIONAL EJOPS [3OESIGON [3MATERIEL [3QC [3MAINT [3RELIAILITY CJPSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT

MANDATORY82 0 LOSS 0 VEHICLE 11PREVENTS C3 MISSION

EJIII C31V DESIRAIILE 0J DAMAGE 03 SUBSYSTEM DEGRADES fJMAINTENANCE 1
[]INJURY EJPERSONNEL [3.1RESTRICT$ fj SYSTEM PERFORMANCEI[DELAYS CREW e FFECTI VNESS

AMPLI FICATION/OTHER

SER CONTACT (Na and deado) ORGANIZATION (Office Symbol) DIUTY PHON 9

C.W. BRANDT, W-10 651OTGH 72695
PROJECT ENGINEER (Typad/pdnted nme and gtad.) SIGNATURE 5T E

FRANK N. LIJCERO, GS-13 - '

PROJECT MAMA GER (Typod/prinfed name and gae) SIGNATURE VT
GEORGE P. LYNCH, JR., Major, USAF O YL
Director,_A-XJointTestForce ________________

174 AFC m 2
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SER N4UMBER DA rE
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER)103-2 7 v72_

RELATED SER NUMBERS VEHICLE TYPE VEIL SEIA N(S). TEST LOCATION

A A 7 - 3 9 -1 3 7 A FFT C
MAJOR SYSTEM/WUC SUBSYSTEM/WUC CO4HENT PART NO./ SERIAL NO

Fuselage & Cockpit/12000 Cano 12COO N/A ____

DEFICIENCY

Poor forward visibility

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Coninue onl separte page If neceoo:nty.)

k The canopy bow and front windscreen supports are approximateIy 3 1/2 and 2 1/2 inches
wide, respectively, and significantly obstruct forward visibility. This limitation
is particularly evident during formation flying and weapons delivery roll-ills when
the target is momentarily lost.

-AAl

LOCAL ACTION

None.

RECOMMENDATION

The canopy should be designed for optimum unobstructed vision. Width of structural
members in the line of vision should not exceed 2.2 inches (56mm), as specified in
MIL-STD-1472A, para. 5.14.1.1.4, but preferably should be smaller.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
0J FUNCTIONAL C] OPS EX DESIGN f7 MA rERI EL JC EMNT CELALTY JSE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(PIIL-S TD-882) CATEGORY

CI OJil 0 MAN DATO RY ~jLOSS fJVEHICLE V]PREVENTS [10 MISSION
II V vDESIRABOLE CD DAMAGE E] SUBSYSTEM [ ERDES AINEAC

SYSTEM PERFORMANCE

SER.,CI.)_1 INJURY 0 PERSONNEL RESTRICTS XYS-

SRCON TACT (Name an rd)ORGANIZATION (Office Symbol) DUTY PHONE

R.D. BRIDGES, JR., Captain 651OTGH 72491
PROJECT ENGINEER (Typoddpin led name and grade) SIGNATURE DATE

r FRANK N. LUCERO, GS-13 L u~ C ).L
PROJECT MANAGER (Typed/p inted name and glade) SIGNATURE DA TE_

GEORGE P. LYNCH, JR., Major, USAF . ,

Director. A-X Joint Test Force_
AFFTC AJGm 2 27



q.i
SEA NMBER DAT

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 1-3-i127Nv2
RELATED SEA NUMBENS VEHICLE TYPE VEHICLE SERIAL NO(S). TEST LOCATION

MAJO SYTEMWUCA-10A 71-1369/-i1370 AFFTC ___

MAO YTMWCSUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.

Cockpit & Fuselage/12000 iCockpit/12A00 N/A _________

DEFICIENCY

Unacceptable location of anti-.c ,d switch

DEFICIENCY CI RCUMSTANCES/OESCRI PTION/CAUbES (Continue on separate page if nece4.0ty.)

The anti-skid switch is located on the lower left edge of the front instrument
panel. Operation of the switch is critical during landing and takeoff emergencies.
Anthropometric measurement revealed that this area of the instrument panel is 3
inaccessible to pilots with a functional reach at or below the 20th percentile
with shoulder harness locked without straining sideways and forward.

LOCAL ACTIONA

None.

RECOMMENDATION All controls requiring actuation with shoulder harness locked mlust be loca-
ted to ensure operability by the middle 90 percent of all A.F. pilots in accordance with
MIL-STD-1472A, para. 5.6.1. Consideration should be given to locating the anti-skid
switch on the control stick paddle switch because of its critical function during ground

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
]FUNCTIONAL EOPS EDEIN EMTRL EQC fMAT ElRELIABILITY tX]PSTE

SAFETY HAZARD CODE I CORRECTION POTENTIAL HAZARD MISSION IMPACT I-
(AIIL-STO-802) CATEGORY

~j~ MNDTOR C LSS VEHICLE (-]-PEVENTS t__MISSIOIJ

II lVDESIRABLE rnDAMAGE SUBSSTEM -1 DEGRADES I MAINTENANCE

IINJURY PERSONNEL 12RESTRICTS ~1SYSTEM PERFORMANCE
DELAYS FLIGHT/MAINTENANCEI - DLAYSREW EFFECTIVENESS

AMPLI FICA TION/OTH ER

SER CON TACT (Name and grade) ORGANIZATION (Office Symbol) DU TY PHONE

R.D. BRIDGES, JR., Captain 651OTGH 72491
PROJECT ENGINEER (rnpedfptintednarne and grade) SIGNATURE DAlE X

FRANK N. LUCERO, GS-13______ __________

PROJECT MANAGER (Typed/ptintednane and grade) SIGNATURE DA TE

GEORGE P. LYNCH, JR., Major, USAF 7 _)72.
Director. A-X Joint Test Force " / I

1AFFTC FOR 2

AU G 72d,'-



SER NUMBER DATE,

A-X PROIOTYPE SYSTEMS EVALUATION REPORT (SE) I

_ A-10A 71-13691-1370 OCAFFTC

sYs-WU SUBSYS TEM/WUC COMPONENT PART NO./ SERIAl. NO.

ELs14000 Lateral Control Ss14OO N/A
DEFICIENCY

Poor access to aileron trim actuator

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separae page It necasary.)

The aileron trim actuator and artificial feel system device are located forward of
the inboard aileron actuator. No panels are provided for these components. Although
not yet demonstrated, the aileron actuator access panels W-ll ar.d W-12 would probably
have to be removed to gain access to the aileron trim actuator or any part of the
artificial feel device to perform maintenance on this system.

LOCAL ACTION

None.

,r,,E..:A; o Adequate access should be provided to the aileron trim actuator or this

part of the system should be located in a more accessible area in accordance with MIL-
STD-1472A, para. 5.9.4.1. Access to the various artificial feel system components
should be studied and appropriate action taken.

RECOMI4ENDATION/DEFICIENCY CLASSIFICArION AND MISSION IMPACT

Li FUNC rIONAL :2OPS jDE.SIGN EIMATERIEL ~jOC .AAIIIT ~RFLI 40tI VY P1 T

SkFETY HAZARD CODE CORRECTION PO TENTIAL HAZAO MIS...ON IMPAT

(1..Sf.~)CAreot AEOOR, L-II, IMANOA TORY . OSS ,o VhICLE PREVENTS MI.ION

If I -ja IvFiEESIiA 3L E DAAG QI wtsyiJrSY X OFRA X MAI?. rF A

rJ NJR r: PEIOgIrT $4hbTA1, r SYTI LM ?%I ' -IV.......... ........ .. !. (N)e ... L ., ,A V,; F'.IGH .' I. 1; .-K, 'l

_.._None) (-PEW~ F' v

AMPLI FICA rION/OTHER

sip CON rACT (Narn. nd j~~a ORG ANI ZATION fffice ,Sy,~l WI*)'

B.E. FOXGS-9 651OTGH i 72695

PROJECT EHGCIIE R (Tpdona.~~and Eed)I IA IR / oi

FRANK N. LUCERO, GS-13 . .___
PROJE CT MANAGER (T*)ped/pn ied namn andg 9n,j) SINATURE

GEORGE P. LYNCH, JR., Major, USAF

AFFTC 2 111
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774

A--X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-56-45 2 Dec 72

VEt7 ,,L TY IPE VCHICLE SEIAL. NOIW]. IEST LOCATION

-] _ _L_ Z-l3. -]37_...... L_ .AFFTC

Airframe/llO00 - ]Engine Nacelle Assy/llJO0 N/A __
DEFICIEHCY

Large number of fasteners required for engine nacelle access doors

DEFICIENCY CIIICUMSTANCES,'CESCRI P TIOt/CAUSES (Coninue on sLt page it necessary.)

In order to open the engine nacelle access doors on each engine, approximately 70fasteners must be loosened. These consist of both "cross point" and Allen (internal

wrenching) fasteners. This is a very time consuming task and is required frequently.
Approximately 7 minutes are required for opening the doors on one engine for a
preflight or postflight inspection. Appr imately an additional 12 minutes are
required to close the doors.

S. 1

LOCAL ACTION

None.

"'~' An engineering study should be conducted to investigate the feasibility
of utilizing a latching system (i.e., Hartwell flush latches) which would facilitate
door removal and installation in accordance with MII-STD-1472A, para. 5.9.10.2.

RECOM;AEN04 I1ON/D)EFICIENCY CLASIFICA rlON ANO MISSION IMPACT

FUU' 1!00AL P S S1 ,G N F MA-FRIEL 7~ QC IMAInT i ',rotA$3ILI Y

SAFETY' HA ZAI') CODE I CORfzFCTIOUI ~ FIT l IZIOMSINI~C

. . . I M A 1.. 1 L....... ii.. .. CLE PREVENTS MISSIC ..

. IV X .,.'A. E i ..4A. .- UDS C*A ' " XOEGRAOES X A"I'" A.,
*II' JAY ' I'I- EtTFICTS ",VSTtM 1Z f ,.1. ,l)IA4'Th

' ~~~ ~ II Gi ,o '.A S. , r 'M i,n -- h ,N Co

AMLI FICA rlON/O cH R

B.E. FOX, GS-9 651OTGHI 72695

FRANK N. LUCERO, GS-13 . _-.,.--_- .- ,

GEORGE P. LYNCH, JR., Major, USAF "-,
Directors A-X Joint Test Force -.'-... . '._. 7 _
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SFR INUMSCR O
-X PRO ro Yf' SYST RS EVAIIJA ::'ON ( (SR) J 10-5 2D 72

- -O 7-46 1 ec 7

I . A-IOA , 71-1369/-1370 AFFTC

'Ai rframe/ I 00. lEngine Nacelles/l QQQ,]lJO0 I A

iExcessive gap at air inlet duct/engine inlet interface

1An excessively wide and deep gap (space) exis 4-s between the aft face of the nacelle
air inlet duct and the forward face of the engne inlet. An air inlet seal is posi-
Itioned between the two interfacing surfaces; however, the seal is positioned well
!below the duct inner surface, resulting in a space which could easily retain foreign
tobjects. For example, the retaining nuts on the foiward outer spinner could fall into
the gap and be overlooked. The basic problem appears to be the design in positioning
the duct seal.

:None. Contractor performs inlet inspection prior to engine start.

The duct seal should be positioned to the same level as the air inlet duct inner
surface, thereby eliminating a deep well gap.

iI .. JM~hNOA fl' )/1A ~' I .As ,ICA' r 'IN A X Miiw IIMPAc N

"OPS XT' nsiGN m A r\IAI-r P . ,

' r P A IS AP.0- T"'. .0 1T. lN, IA ON IMPACT

*'-'.II f.M/ IiFR ". ...... I I 'P VE TS ...

'A r ,(;jAyF - I X MAN OA NX R e.? X ' A ~ X

FIM~t~ CA fI.,N/Q IIIEIR

E.T. JESTER, MSgt 651OTGH 72695

;,;r)0 -, I O

FAKN UCERO,,- G-S" -"
],410 J~... .. . . I.}....('rod..(.,l,..., .....t-- -..;-. i -.-............ ,: 

" ? -
......R, Majr USAF

GEORGE P. LYNCH, JR,, ajor, USAF A.--,-.
Director, A-X Joint Test Force "

,ArV'(/...All,; 2
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SER NUMBER DAT-.E

A-X PROTOTYPE SYSTE.MS EVAL.UATION REPORT (SER) 10-55q-47 2Dc7
to~~~ scew duin Dec72

AK4E E U4FS VHCETP EICES,,A OS. ETIOATO1

actetins frequety resltin damaging threw "cing-slo"vhsrquanlh srwha

to be removed by drilling. At times this method will cause damage to the fastener
hole in the plate or panel being retained by the screw. The "coin-slotted" screws
are utilized in low frequency access doors such as the side fuselage trough areas,
wing flight control mechanism access plates, wing to fuselage attach point covers,
pylon disconnect covers, etc. Approximately 3,300 "coin-slotted" screws are used

throughout the aircraft to secure these plates and panels. These panels are

opened only during selected phase inspections or unscheduled maintenance.

LOCAL ACTION

None.
RICCOMMENDATION4

A study should be made to determine the best type of fastener which will
not be damaged during removal actions. Consideration should be given to use of
MS-33781 "Torque Set" or NAS-1189 Phillips type screws. Screw type for access panels
and doors should be standardized if possible.

RECOMMENDA O/EFCENCY CLASSIFICATION ANDMISSIONIMPAC
T

[3FUNCTIONAL 2 OPS j I~O mso [ [ MATERIEL L~C X XiN RP IAW.I 1 1

SAFETY HAZARD CODE CORPECTION POTENTIALtAZR MlISSION IMPAf'T - .

(MIL-7D. .42)IA TFCORY

X1 JI I MAN OATO RY F *1LOSS L]VEHICLE F'REVE.NT , MPIS51ON
IIJI jIV XoI1A~Aftr- (-'DAMAGE C lIRSYSTFMIA X CTS $Y0E5 X M I l I' UA.A] I 14JUAY flPERSON-4 L XFSTA T SYM I nF mAN P

- (EL AYSVl0' 4%

SER CON rAC T (Nmno Andg de) JORGANI ZATION (Office 5)'.nlI) -

B.E. FOX, S-9 71. 651OTGII V2695
PROJECT ENGINEET( (Tri'.d,'ptnnbdnwn 'nd ga,.si) SIGNATUSRE OATx

FRA14K N. LUCERO, GS -13 ~I~(.~1
PROJECT MANAGER (y'Jpntd'ner ,od SIjNATURE Ct

GEORGE P. LYNCH, JR., Major, USAF 6'I
Director, A-X Joint Test Force L-'

AFFTC ?g 2
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SEA NUMBER DATE

A..X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-54-48 4Dc7
RELATED SR VEHIERSE TYPE VEHICLE SERIAL 0(S~ TEST LOCATO

IH -I0A 71-1369/-137 AFFTC -

MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO.1 SERIAL NO.

Radio Navigation/71000 -TACAN/71A00 N/A
DEFICIENCY

Difficulty in reading TACAN RT unit indicators

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAIJSES (Concinue on sren,.1to page if nocessry.)

The TACAN receiver transmitter unit, which is located in the left avionics
compartment at approximately fuselage station 320, is equipped with hourmeter,
azimuth and nautical miles adjustments. The indicators for these adjustments
are difficult to see due to their location behind metal gratings. Also, ti
indicator faces cannot be cleaned without removing the RT unit cover.

LOCAL ACTION

None.

R~ECOMAMENDATION

All check points, adjustment points, should be accessible and visible in accordance

RCMEDTO/EIINYCASFCTOAN MISIO PAT RL ~I
SAFETY HZRCOE CRETO OtTALIZR MISSION IMPArT

f3,I-STD~92)CATEGORY
with (Nne AND vr CL PRVr~b M'S w

IV f ESIPABLE (2DAMAGE L) 1JfSYST ' DEGRADES ',MAIN TFNIA
~~~~Ir~IWUR iMAOTR LiOS VCCLPRESETRIT SSIONP Q

AMPLI FICA TION/OTHER -~

SFR CON TACT (Nam. and grade) '1ORGANIZATION (OfIicA m~l 5 .55

B.W. COOKE, TSgt 65lOTG4 72695

PROJECT ENGINEER (Typed1printonic ondal 011Ardo) 1I.NA1111TIIE 111 BAT

FRANK N. LUCERO, GS-13 t:4.3.(Z
-PROJECT MANA GER (Typed/prinfed nternd glrod.) SI7GNATURE CAT

GEORGE P. LYNCH, JR., Major, USAF 1< 1.5 ol 4K

0 72
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A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER)1-549 4Dc7

MAJOR SYSTE UCSIYTEWCCOMPONENT PART NO./ SERIAL NO.

ado N~vigation/ 1000 N/AN710

Difficulty in handling TACAN RT unit for removal and replacement

DEFICIENCY CIRCUMSTANCES/DESCRIPTIQN/CAUSES (Continue on separate Paile if n~ecesar.)

The TACAN receiver/transmitter unit, which is located in the left avionics
compartment at approximately fuselage station 320, is large and heavy and is not
equipped with handles. Due to its location above the ground (approximately 10
feet personnel must work from a ladder or service stand to perform maintenance on the
unit. Removal or replacement of the RT unit is difficult due mainly to the absence
of handles to aid in handling.

LOCAL ACTION4

None.
RECOMAENnA lION

Handles should be installed on the TACAN RT unit to facilitate handling during removal
or replacement of the unit in accordance with MIL-STD-1472A, para. 5.9.11.4.1.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

7FUNCTIONAL C] OPS 2XIODESIGN L-]MATERIEL £:Q XMINT IRELIA171L1-ry 'PITF

SA FETY HA ZARO CODE CORRECTION POTENTIAL HAZARD IMISSION IMPAC"T
(Vif. -STD-432) CATEGOR01Y

11 F-)I I )M AN DA TO RY rLOSS JVE41CLE P EE S MISSION3

AMPLI FICA TION/OTH ER

SER CON TACT (ffe nd.r4do,) O RGANI ZATION (Office Synst-s) TOUT' PHONE

B.W. COOKE, TSgt 651OTGH 72695
PROJECT ENGINEER (flOad/pnntitdaeornd ,.Ifrose) SIGSIATURE J AT-:

FRANK N. LL'CERO, GS-13 14 .. .

PROJECT MANAGER ()pc/,ne ,,..dgradeI) ISIGNATURES.
GEORGE P. LYNCH, JR., Major, USAF §'/g -
Director~,A-X Joint Test Force
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FS R NUMBER OATE
A-X PROTOTYPE SYSTE~MS EAUTORPRTSE)10-59-50 4 Dec 72

A EL FO SEER NUMI3' S VIkLYE VEHICLE_ SEnIAl. W-0 rCTST LOCATIONFLA-10A 71-369/1310 AFFTC -

Paldlq RYTN5 -: SIf.SI/COMPO)NENT PART NO.! SERIAL NO.

Ai rframe/hOOD 1 N/A

-*Crack in structure at F.S. 512 (aft fuel tank bulkhead stiffener)

1OEFICIENCY CIRC&JMSTANCES/DESCRIP TION/CAIJSES tContin,,. on shivaftII P,o if neco.sIy.)

A fatigue crack has developed on the bottomi end of a stiffener' on the aft side of
the aft fuel tank bulkhead, F.S. 512. The crack progressed in an arc around a
"Hi Lock" fastener with the lower end of the crack terminating at the end of the stiff

W; ener and the upper end terminating approximately 3/4 inch above the fastener as shown
in the attached figure. This crack could have been caused by metal fatigue brought
on by "built-in stress", or preload, during airframe assembly. The stiffener may have
been formed with an incorrect or nonconstant angle thereby causing a preload upon the
assembly or the fastener could have been torqued too tight. No evidence of cracking

in this area was found on aircraft S/N 71-1370.Ki

&LOCAL ACTION

The crack was stop drilled and repaired in accordance with the applicable -3 -

This problem should be monmitored closely by the contractor and the results reported
to the A-X SPO on a periodic basis.

RECOMMENOATION/VE.FICIFNCY CLASSI PICA tION AND MISSION IMPACT

FuN~c TONAL r 'OEI. MATERIEL I QC MAIFIT X flA11Ir tY ,1

SAFETY HA ZARO CODS CORRECTION POTEN TIAL NAZARO rMI~TION IMPACT

t3f1.-srD -an4) CA TT(1)RY

' X1 MAN OA TOR A OS EHICLE FIREVENTS MIS1SION

IINJIJRY VIEHSO1NNEL ,obkSrRICTS f FrM P f R.7 ,Rk-API.E

--. 1.D-- - - - ELAYS PK.W C1 W' %IV I;

AMPLI FICA TION/OTH ER

S7 NrAC Y; A7.A mr,o0 ORGANI ZA rION (I0fIIe SsntA)IJ D' ).CN

B.E. FOX, GS-9 651OTiH 72695
PROJECT ENGINEER (rypdPI~nI4dn-s nd 4-4I.) SIC7NATIJRE O

1PROJECT MANAGER 11pd/."I. .n,,rd401.) SGA rURE -. 0

GEORGE P. LYNCH, JR., Major, USAF .- . , J

AFFTCAUGM2  2 -... ~..,, 8
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105-A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10- 2 8 1 4 Dc7
I E SE N~tJRS VEHICLE-TfPE VNIL SIL NO(S). TEST LOCATION

-A- OA 71 -13691-1370 AFFTC -. A

DOFIHCIENCY

Poor canopy uperation for emergency ground egress

(powred caopyopening takes abou' 12 seconds which is approxiiiately one half
the total time required to exit the cockpit from initiation of egressprcdes
Since the pilot must hold the canopy switch in the OPE1N position, his ability to _
perform other required egress procedures simultaneously is hampered, thus delaying
his escape.

rXI

[Noe ~-.----.--.~ *. . . . .~--.--

IEmergency opening provisions should be available to open the canopy at a faster-than
normal rate and without the need to hold the canopy switch durinig its actuation.
Consideration should be given to a switch designed as shown in the following diagram.

RCORRETIONIOFONYCASFCrO N hINIPC

SAFETY H4AZAI-O CODE 1 ORUTO POTE.NTIAL IAZARO 10 MIIN 1-.P A CT
(.ill. .1fl) 4Afl ) CA rFGOaY J."A

I XI MAN OAT Y fILOSS I) VEHICLE I1RrEVET$ .M"SION

I ~iju nJY I QwE'CuhS4I. X~ oprAiCTS ~ .M P- F: Rnu,, 7jrI~tL~jiLIi A e
AM PLI FICA lION /0 T ER

~ER~ONTAC (N j .,d:;8) 1 ORGAN ZAr~oN (Glue.- symbuI)

R.F. ARD, Capta in 651OTGHISGUM 1 72588

FRANK N., LUCE0. GS__13

Director, A-X Joint Test Force AI

AFFTC',g,2, 2
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'°i ... - .- *- ' • ..... . . ' ' . . ' -t° "' " t' " ' ' . .'' /:

RECOMMENDATION SER NUMBER 10-28-51 CONTINUED:

Normal open and close positions remain spring-loaded to STOP, but selection
of EMERG OPEN will not allow switch to return to STOP when hand is released.
In addition, canopy opening rate is speeded up. Switch design should incor-
porate a safeguard against inadvertent selection of EMERG OPEN.

EMERG OPEN_

NORM OPEN_
STOP _

CLOSE-

14
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A-X PROTOTYPE SYSTEMS EVALUATION REPORT {SER)
IIL,TEO SFR HUMFIERS ' 'VEHICLE TYPE VEHICL:.E SER,,t N-1, TEST LOCATION .... :

...... .. I A,-10A 71 -13 -16 0 . ... I A F C_ "
.AJOR SYSTEM/.UC SUOSYST"UC COMPONENT PART NO./ SERIAL NO.

Flight Controls/14000 TIManual Reversion/NIA N/A
DEFICIENCY... i

Inadequate switchover to and from manual reversion mode

DEFICIENCY CIRCUMSTANCES/'ESCRIPT . ,/CAUSES (Conti.n ,.° parde page it n.eceary.)
Double engine flameouts or complete loss of both hydraulic systems cause a loss of -

lateral axis control until the aileron drive switch is placed in DRIVE TAB and the
actuators complete the shift from the DRIVE AILERON to the DRIVE TAB position. During
double engine flameouts, hydraulic pressure is reduced almost immediately to zero when
engine core speed passes through 40 percent. (SER 10-6-2) Two problems are presented
First, the aileron d" :ve switch on the prototypes is located on the left rear console
beside the pilot seat. The pilot must remove his attention from the primary flight
instruments and outside attitude of the aircraft and direct it toward activation of
-this switch which results in a lapse of pilot attention to the immediate condition of
the aircraft. Second, should an engine be restarted, hydraulic power is again present
and the elelator and rudder automatically revert back to the powered mode; however,
-lateral control is prevented until the aileron drive switch is repositioned to DRIVE
AILERON. During this interval an aileron out-of-trim condition will result in a rapid
rolling motion which is virtually uncontrollable in tita DRIVE TAB position. Lateral-
trim -inputs are effective while hydraulic power is present; however, this alone is not
acceptable for aircraft control. This action may also be prevented by actuating the
T.O. Trim Button to retrim the ailerons prior to the return of hydraulic power; howeve,
in a double engine flameout situation the exact time of engine restart cannot be
predicted. Should the restart occur while the aircraft is close to the ground, loss
of vehicle and pilot could result from loss of lateral control.

LOCAL ACTION

Revise Flight Manual to reflect this problem.
R .COMMENDATION The addition of a hydraulic ON/OFF switch should be considered as a solu

tion to the problem. With windmill hydraulics available (reference SER 10-6-2) and a
hydraulic ON/OFF switch the pilot could control the entry into and out of manual re-
version during the double engine flameout situation.

RECOMMENDAIlON/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

FUNCTIONAL C4oPS DESIGN MATERI EL F0QC I MANT E'lPELIA3'3IL_Y _PI.
-SAFETY HAZARD CODE CORREC'ION POTENTIAL HAZARD MISSION IMPACT

L I -ill XI JMANOATOR' t [XILOSS LlJ VEHICLE LX]PREVENTS XMISSION

XII ni IV t.. OESIRAOLE [1DAMAGE/0[ SUBISYSTEM D EGRAnES _] MAINTENA 4Cr
1lINJURY .. PEARSOtNEL [. RESTRICTS L SYSTEM PF RF )rfMANCE

F--]OE{ tS - 'F,-IGHT/M,%,I? rENAl C9

AMP~i Fl I'r ON/O T J,4 R
Ce W, apples if the aircraft is close to the ground.

SER CONTACT (Ntneand Arad.) ORGANIZATION (Office Symbol) OUT, PHONE

T.R.YECHOUT/R.D. BRIDGES, JR., Caa ains 65iOTGH 72588
PPO I ECT CHNGINEISER (Typ*d/printod n'.n and J-do) SIGNATURE DATE

N. LUCERO, GS-13 4
PROJECT MANAGER (Type c it-l-- i no,,. ... ,ido) SIGNATURE, "L OA T
GEORGE P. LYNCH, JR., Major, USAF 1,f "ec,
Director, A-X Joint Test Force 0x--- /  ._ ...
ATC FORM .

AFT U G72186

AFFTC~i



RECOMMENDATION SER NUMBER 10-60-52 CONTINUED:

If feasible, the switch should combine the action of the TAB/AILERON DRIVE
switch with the hydraulic shutoff feature. The functions should be carefully
combined to allow completion of the shift from DRIVE AILERON to DRIVE TAB
prior to the shutdown of windmill hydraulic power. It should also allow for
completion of the shift from DRIVE TAB to DRIVE AILERON and provide for a
return to T.O. trim prior to opening the hydraulic shutoff valves. The
shift to manual reversion would be accomplished by this single switch whether
loss of hydraulics resulted from a double engine flameout or hydraulic system
failure. This combination of functions would assure proper conversion to and
from manual control and would eliminate the possible loss of control problems
inherent in the present system.

The hydraulic ON/OFF switch would also allow operational pilots to experience
the characteristics of the manual reversion system prior to encountering a
serious in-flight emergency requiring its use. Much consideration should be
given to this training feature since control in the manual revesion mode has
been demonstrated to be marginal during precision flight maneuvers such as
required for a successful landing. The trim changes encountered upon initiation
of manual reversion are also significant and should be experienced by each A-.O
pilot. (Reference AFFE A-IOA Performance and Flying Qualities Report)

The manual reversion switch(s) should be located on or near the instrument
panel within each reach of the pilot and in a position which would not require
the pilot's attention to be distracted from the immediate condition of the
aircraft.

1"4
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A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) -1615 Dec 72
RELArEO SFHNUMERS VEHICLE TYPE MEILSRAL 11OIS). TEST LOCATION

SA-ilOA 7139/-;1 370 AFFTC
9AJRSYTEr1W C SBSYTEMWUCCOMPONENT PART NO.1 SERIAL NO.

Landing Gear/13000 lBrakes/13LOO -N/A ___

Loss of normal braking system with both electrical systems inoperative

DEFICIENCY C:IRCUMSTANCES/DESCRtIPTION/CAUSES (Coneinue on aIparal pae If necosary.)

With both electrical systems inoperative, normal brake pressure from the No. 1
hydraulic system was not available. The emergency brake handle had to be pulled
in order to restore braking authority. This was due to the design of the landing
gear control valve which was controlled by the landing gear handle in the cockpit.
The valve was solenoid atctuated and directed hydraulic pressure from system NIo. 1
for retraction and extension of the gear and normal braking. With both electrical
systems-shutdown, the valve was inoperative. The requirement to use thle emergency
braking system should be limited only to situations where the No. 1 hydraulic system
or both hydraulic systems are inoperative. For example, a landifig made-with the left
generator and right engine 6ut-would place the aircraft in a situation where the
~only brake pressure available was that supplied by the emergency brake accumulator
which has a limited number~ of applications. The No. 1 hydraul-ic system would be
--functioning properly but yet coul-d not supply-'brake pressufre due -to design of the

vav.Also, the valve could be rendered inoperative by other electrical system
malfunctions (i.e., broken wires at various critical locations).

J~~

LOCAL ACTION

The Flight Manual was revised to reflect the problem.

7 ~ ~ ~ h IlaOMndi7 n gear control valve should be redesigned to operate with both electrical

systems shutdown.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
_C:] UNCTIONAL Uj LO.SGN UMATERIEL DOQC j IMAINT j RFA.IARI(.IrY P9Th

SAFETY HAZARD CODE CORRECTION POIENTIAL HAZARD MISSION IMPACT4
(MII..-STD-882) CATEGORY 4

ElI X.111 [XI MANOATORY C7 j LOSS jjj VEHICLE _ IPREVENTS Imission

-31 II JvO ESIRABLE rO AMAGE [~SISSE ERAOES MI IN ~
INJURY UPRSONNEL ReSTRICT SY51rEM If RF )RMANCE

OJELAYS X CREWEFF CrE

AMPLI FICA TION/OTH ER

-tSER CONTACT (Name. and grade) ORGANIZAT!ON (Office Symbol) Gl

I.R. YECH0UT. Captain 65iQ1§GL 72588
PROJECT ENGINEER (Typodfprin:dnamne and grade)I SIGNATURE OT

FERANK N. LUCERO. GS- lI . ____ ______
PROJECT MANAGER (Tjyped/prirnodnee. and gjado) SIGNATURE

-GEORGE P. LYNCH, JR., Major, USAF ~I ~ /
DiretorA-X Joint Test Force

188 AUGT ~I72 2 6



SER NUME DATE

A-X PROTOTYPE -SYSTEMS EVALUATION REPORT (SER) 106-4 6Dc7
RELATED SER NUMBERS IVEHICLE TYPE VEHICLE SERIAL NO(S). TEST LOCATIONi

IA.;lOA- 171-1369/-1 370 I AFFTC
MAJOR SYSTEM/WUC SUSSTEM/WUC COMPO NENT PART NO./ SERIAL No.

Tub Fn200 0~e yt~Z7O 6O2lT66P04--
DEFICIENCY

Restricted access for fuel control removal/installation

DEFICIENCY CIRcuMSTAPCES/DESCRIPTION/CAUSES (Coninue, on seaate page it necessary.)

Restricted access is available to the fuel control during its removal and installation
During removal, the variable geometry vane feedback cable clevis and the "Blue"t
electrical cable connector cannot be disconnected until the fuel control is moved
away from its mount pad. This requires one man to move and hold the fuel control
while another disconnects the clevis and electrical connector. During installation,
two men are required to connect these items until the control is clamped to its
mount-pad. This deficiency results in increased change time of the fuel control,
re'quires two men to accomplish the tasks, and could result in damage to the cable
arid connector.

-I' LOCAL ACTION

None.
RCOMMNE NDA TIO N

Adequate access should be provided to the cable clevis and electrical connector in
accordance with MIL-STD-1472A, para., 5.9.4.1. Only one man should be required to

-RECOMMENDATION/DEFICIENCY CLASSIFICATION AN D MISSION IMPACT

riFNTINL 0 OPS ____ DESIGN EIMATERIEL _0 _D C f XIMAINT f 1 ELIBIL ry X PSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MSINIPC
(MIL -SrD-U VCATEGORY MSINIPC

I j~I f~MANDATORY 0 LOSS rJVEHICLE [)RVET MISSION

cJIII 0IV C] DESIRABL E DAMAGE SUBSYSTEM DEGRADES X!,MAINTENA;CF

EJINJURY UPEflSONNEL 1 RESTRICTS IKYSTEM PEF RRMANCEF.. DEAYS I IFo.GNT/m.~IrENAMCE
DELAYS CREW EFF-CIVENESS

AMPLI FICA TION/OTH ER

A5CR CONTACT (Nme and grads) ORGANIZATION (Offics Symbol) OUT' PHONE

E.T. JESTER. MSat 651OTGH 72695
PROJECT ENGINEER (Typsd/pdfntd name and trade) SIGNATURE DATE

RNKN. LUCERO. GS-13 IL ?..
PROJECT MANAGER (Typed/printed name and grade) SIGNATURE DT

GEORGE P. LYNCH, JR., Major, USAF
Director, AmX Joint Test Force \/2

AFFTC&UG 2 218
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77 7-

51: R ~ NUMLJE OAE j FA-X POOYESYSTEMS EVALUATION REPORT (SER)PROOTYE TPESERAL OIS.-10o65-55 2 Dec 72
V,LO SLHUMI3ERS VEHICLE: VEHICLE N(S TEST LOCATION

-Az-A 7ll6/1370-- AFT
MAJOR SYSTEU/WUC SUBSYSTEM/WUC COMPONENT PART NO.7SERIAL NO;

iTurbo Fan /_27000 lCombustor Section/270 N/A

Ecessiv carboning of engine carbureting scrolls.

"DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on e*par.0 e it I nCeesay.)

Carboniing (coking) of carburetinig scrolls occurs in the MTP34-175 enrines to the ex-
tent that a scheduled periodic inspection of the combuster liner fuel scrolls

("hffe-nufer chck)isrequired every twrenty-five (25) hours of operatin time.
Thiis rapidI carbon buildup has become prominent in the AX aircraft YTF34 engine whi ch
burns .JP-4 fuel. Carbon buildup (coking) accumiates in and arotmd- the scroll dis-
charge ports and1 is the result of improperly burned fuel. Thiis rapid buildup) of
darbon would affect the properties of a correct flame patte-ni and ifnot monitored
or remioved could result in damage to or failure of the combuster liner. The de-
ficienicy of excessive scroll carhoning is further compounded by the manhours required
each twenity-five (25) hours of engine operation to monitbr and clean The periodic
inspection requires an estimated twelve (12) manhours (two men, six clockhours) and
cleaning requires an estimated fofty. eight manhours. Thiis,sixty maintenance mafflodr
expenditure equates to eighiteen (18)- clockhoufs of aircfraft downtime for each-engine
per twenty-five (25) hours of engine operating -tire. Thiis manhour to flying hour
ratio is totally umaccentable. Cause is unknown. It is suspected that the b)asic de-
sign of fuel tubes, carburetinfg scrolls, and combuster liner was optimized for .JP-5
fuel and imcomnatiility with .JP-4 fuel causes the above problem..

LOCAL ACTION

None

~RECOMMENDATION

The engine contractor should conduct a study of combustor liher fuel scrolls
to determine necessary corrective action to eliminate carboning deficiency. 41

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
- FUNCTONAL- C DES16N rj MATERIEL 0jQC UaJMAINT jURELIAILITY - PSTE-

SAFETY HA-ZARD CODE CORRECI(ON POTENiTIAL HAZARD TMISSION IMPACT
(31L-STD-482) CATEGORY I0

31 (3 [ ~ jMAN DA TO RY 0 LOSS 0 VEHICLE EJPREVENTS LX) MISSION
Dill 0JIV 0 DESIRAGLC r- DAMAGE gSUSYSTEM K] DEGRADES "XMAINTENAiCF

fC INJURY Q PERSONNEL QJ3 DELAS SYSLIGTMAIENR3ANCE
~ RESRICTSLI SYTMAIE RNRANCE

AMPLI FICA TION/OTHER CE FE'VNS

~SER CONTACT (Name nd grade) IORGANIZATION Office Smbol) NO
E.T. Jester, MSgt 6510 TGH 72695

1PROJECT ENGINEER (Typed/printed nnue end grade) SIGNATURE DATE- v

FUPRNK N. LUCERO, CGS-13 X,~&)' b
P(&TrANA GERVTyped/painted name and $rede) SIGNATURE GA TS

RffyrP. L~ 141J.Vao,1AIDirectorA-X JR .,jorUS )2/ \.Jcnt estForce/
10AF FTC 'U',M 2 2



it A "; It OATIE
A-X PROTOTYPE SYSTEMS EVALUATION-REPORT (SER) 110.66-,56 5 Dec 2

LXT O SI-R NUMOr'$ VEHICLE TYPE VEHICLE SERIAL NOISI. TEST-LOCATION

_______ IA-1A 1'-]369/;'1370- AI:1'C .....
* ' O'Fi SYSTEMiwUc USUJSTEM/WUC COMPONENT'PART NOQ./ SEIAL -O.

Propulsion/29000 'l'ngine Startinc' Svs/29.100, NA,
IDEFICIENCY" -

Engine overtemperature during airstarts with throttles forward of idle

,DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continuo on Septi. PagoI I nice..aey.)

Initiation of cross bleed assist to airstart an enpine required positioning the
throttle against the idle stop. If the throttle was sliphtly forward of the ston
cross bleed assist for startinp could not be obtained, .even thbugh i.nition and fuel
flow were properly scheduled. In this configuration the engine was essentially inha,
windmill airstart mode. This design resulted in several hot start attempts when the
pilot inadvertently did not have the throttles against the idle stop and was outside
the windmill start envelope. The cause of unsuccessful attempts, wa, closin, of the
air turbine starter (ATS) control valves with throttles forward to idle. fWith these'
valves closed no starter assistance from the ondrafinp engine was available.

p4

ILOCAL ACTION
Pilots insured that throttles were at idle stop for cross bleed airstarts.

RECOMMENDATION
The ATS control valves should open during start attempts with throttles forward ofidlle.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

4 XIFUNCTIONAL C OPS 0j OESIGN OMATeRIEL CQC _fMANT ]HLIA8IL~rY x;'
SAFETY HAZARD CODE COR RE ,TION POTENTIAL HAZARO MISSION IMPACT

(MWtLSTD.-aefl CATE(,ORY
I [ 1m L"MXNOATOr ,"  LOSS Ej VEHICLE 0 PREVENTS L I]MISSION

"' III 0'V ] DESIRABLE a] DAMAGE R] SUBSYSTEM OEGRADES _jMAINTENA4CF

CINJURY C PE RSONNEL 21 LSTAIlTS 0 SYSTEM Pt RF)RMANCE

.1 ~)DELAYS rI F.JGHT/MAINTENANCE_ .= Ew EFFt:CiIVENE
AMPLI ICATION/OTHER

jSER CONTACT (Nam and gldo) ORGANIZATION (Olice Symbol) IOU Ty PHON E
A. WlIBB 6slrc i/Ti-ms _ 7351 S
PRJECT ENGINEER (Typed/pufled name and jeedo) SIGNATURE ,, ~OAT--

Ts1oc-" , IC

EPi 'CT MANAGER (Typed/plnied nane and 'tad) SIGNATUREA

MORGE P. LYN(JI.TR., Major,11SAP FIDirector, A-X JIoint Test Force . ,,:- .,Z O¢

C FORM

AFFTC u, 2 191
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A.-X PROT0VYPE SYSTEMS EYAI.UATIOk RE.PORT (E)1-35 4Dc7
M11--7~ 5r I NU ft;Is YHICI.E TYPE vEHICLII SERIAL-NOIS51. rEST LOCATION' A-0 71-13§9/-1i...... AFFTC ___

3IAJR KtD'WCSY5h~TE-,WU 1r0I36ONNPART NO./ SER.Ai7O-'-

Inadequate marking of TACAN suppressor cables and RT unit
1OLFICIENCY CIRCUMS TANCFSOESCRIPTION/CAUSES (Continue on aPa.raI* Pdde Ifnecoasory-)

The "J-104 Suppressor in" and "J-105 Suppressor out" cables and transducers are
inadequately identified. It is quite easy to install these cables backwards which
would result in damage to the system.

t

j~ VLOCAL AC~TION

The cables and RT unit should be marked in a manner that will- preclude installing
the cables backwards in accordance With MIL-STD-1472A, para. 5.9.13.

RECOMMENUATION/DEFICIENVY CLASSIFICATION AND MISSION IMPAFF
(FUNC IIONAL -PS-' X DESIGN [Z EIE IC XIMAItIT 'fnF.I.IA13IL~fY :PIE

SAFETY HAZARD CODE CORRECTION PotaN rIAL HAZARD MISSION IMPACT 3
I-41 )CArEGOAY1

I., -I MANDA ro RY rLOSS [. VEHICLE ]P R FVEN IS ,jMISSION tAi.;

]II Ij jIv NA D.~I~3L ~ AMAGE f'] kUlI~SYrM R )EAOES XjAINrE~NAJ~CF

NJUR PI'AOIt At*.SRICTS SN TEM Pf TPRMNF
[,IJUY I~ISON~ 'ltTDELAYS P.-Cf'MAIN~NANG;

AMOLIFCATION/OTHER

SEA CONTACT (Natle end Arad#) ORGANI ZATION (office Sym~bol)

651OTG . 72672 95
P IROJ EC T EN GINFER (Typ 0d10fillted nvn. and gred9, SI ONAYUIRE D ATE

* iEORGE P. LYNCH, JR., Mjor, UA

,M et Pe -o X Joint Test Force j.J'Ii(
*AFFTC AUG2  2
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A-KX PROTOTYPE SYSTEMS EVALUATION REOR (SE72
*IELATEO SERN IUIS VEHICLE U IH CLLA IAI. NO(S). TFLCTIOU

WA 0RSSUeS'YSTEN fUC C3O0 tdOA$-?1k~llT PART NO,/ SFRIA', RO
WeaponsDliey/50 Pylons/75W00 ____ N/A

DE.FICIENCY

IInadequate access to electrical connectors in pylons 3, 4, 7, 8 and 9 ..I D!FICIENCY CIRCUMSTANCES/DESCRIPTlON4/CAUSES (Continue on at-pino~te pu&J& it necoasar.)

In order to troubleshoot the weapons release and jettison circuit to the MAU-40
bomb racks on wing pylon stations 3, 4,J;, 8 and 9, it is necessary to have access
to the electrical connectors. To troubleshoot the circuit, the connectors will have
to be disconnected from the MAUJ-40 bomb racks. There are no access panels to these
connectors. The only way to obtain access is to remove the MAU-40 bomb racks and
then disconnect the connectors. In removing the bomb racks approximately thirty-'
(30) extra man-minutes will be consumed in the removal and reinstallation of each
rack.I

IKI
I.W.At. ACTION

Access panels should be provided to the electrical connectors on al-l pylon stations-
in accordance with MIL;-STD-1472A, para. 5.9.4.1.

RECOMMENDATI0N/DEFICIrHCY cLASSIFIcA riON.ANO MISSION IMPACT

SAFETY HAZA RD CODE CORRECTION MOrITA IIZN MS51 IO MP AC T p

001t-57 f-482) CATEORY

_])l [ XMANOA'r0RY L~OSS -) JtI1CLE 7PEEIS pI3I'
1 'l 0--J i" CtIAR4AL E WUOiYSTF.M U: EO-RACM!S X, AUJ:-1 fEIAIE

J~I~rONNE-L -;Ac5 %s Mi-.' wv tv

SER 4'OPJTACT (tie.. And insdo) NRI ZA W)H (OUI.ce Symbol) -0FA:

M.L REEN,~ _____ 651 OTGH I 72695
PR'OJECT-ENcINEFR (Typed/pniptodrowon .,nc gr.do) SIG?,ATUIII , OAT t

I PROJECI MARIA IJER Typed/p:inlndrnmn. and g~do SIGNATUIEy. A

GEORGE P. LYNCH, JR., Major, U'SAF/ --.

Director, A-X Joint Test Force .
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-PROTOTYPE SYSTEMS EVALUkTION REOR -SR~10-68-59 5- Dec 72
u.X rES SER NUMI)ERs VEHICLE TVP VEHICLE SERIAL M0IS). TEST"LOCATION

*TEM - -A-10A 71-1369/-1370 PAR N. ERALNO
MA 0ASYiTE 7W -UC SU SYSTEM/WUCCO ON T

Ileapons Dtlivdry/75O0O Pylons/75W000 NAI

Lack of access panels on wing pylons 1 Ad 11

DEFIC;ENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (conhlnuo on eoeott Pogo i Inocossoly.)

In order to Perform a visual in~pection of the MA1J-50A bomb racks- ,on stations iand
*11, the bomb' rtacks will have to he removed from -their fixed pylon -locations. Thiere
are no access inspection panels on these winp stations.

LOCAL ACTION
IR4COM-MEN ATION
Access inspection panels sliould-he installobd on-wing pylon- station,. 1 and 11 in ac- -.
coi'dance ith PIIL-ST-1472A, para 5.9.4il.

- - - ~~RECOhkUENDATION/DEFICIENCY CLASSI FICAT ION-AND MISSION IMPACT__ __ __ ____

- OFNCTONAL~Jos -IX] E ~ -]MCATERIEL QOC ff]I4AINT [JELAILI*Y --- 1 STE

-SAFETY? HAZARD CODE - CORRECTION - OETA AADMISSION IMPACT

fMILSTD-d2~ CATEGORY

(jI EMX[NDNATORY 0 LOSS 0 VEICLE 0 PRVEN.TS L MISSION

10ill CIV 0 DSIRABLE I QOAMAGE 0 SU SYSTEM qbd~ri Ml~WiFPI-IINJURY EJPERSONNEL 'fJRETRICTS7 _I SYSTEM PIF A.RMANCE

( N o ne) - E L A Y S TlL O 
T M 

N EN A T C E

JIAMPLI ______________________________________

SSER CON TACT, (Nm ond-di.de) ORGANIZATION (OfI1co Symbol) fP10NE N

I.T.L. GITE~N, TSpt 6511) TO 1 72695
OPROJECT ENGINEER (7yved/pfnrdnrn&. and jrode) SIGNATURE DATE_

FRINK N. L11CERO, QS;- 13 A X )~

POJECT MA"AGER (Typod/pifniod nami.nd gredo) SIGNATURE DATE

A 'Dirctor, ajor, UJSAF -2- 7
DietrAXJitTest Force __ _ _ _ _ __ _ _ _ _ _2I



SE R HUM BER DA TE
A-X PRO TOTYPF.,SYSTUAS EVALUATION REPORT (SER) 166 2Dc7

IM TE SE -04l VEHICLE TYPE IVrHICLE SERIAl. NOISI. TET OCATION

__________A4O)A 1 71-1369//-131w _ AT~rm
MAJOR SYSTEM)AUC 77OYSMWUC COPO-N PAT NC./ SERIAL NO.

Landinp Gear/13000 Irks1~.ONA

Loss of nornal a=d emergency brakinfg with anti-skid mal function.

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Conlinue on sopsai pa itnec.asuy.)

Certain malfunctions of the anti-skid system will cause a loss of bo0th normial and
emergency braking. 1liis was experienced durinp task T1. Brakinjg Could'be regained
b)y turning 'the anti-skid off. However, whien nor~al braking is lost the Pilot's first
reaction usually is to pull the emerpency brake -handle especialb' if the brakinp loss
is experience d duriing A criticail phase of froun1 taxi. Tn the present conriguration-
this action wokild require several seconds and delay positive corrective action.

0f

XNdhe
RICOMMENDArION
ilia crierpency I)rake system should he redesipned to supply ebercmcy brake -whencer
activatedl and should not bie affected by the anti-skid sy'stemi

- - RECOMMENDATION/DEFICIEN%;Y CLASSIFICATION AND MISSION IMPACT --

£JYHC!CNA 06JPS 0 XOE S!G EJAERE NJ F_ JAINT Fe JAB LIAMILqrY F

SAFETY- HAZARD CODE CORRECTION POTENTIAL. HA1ARD MISSsON MUPACT
(MiL-STD..A$2) CA TEGOP.Y- t

-11II Oi * A A ORY LS VEHICLE 'jPAEVENTS . MISSION
EJOESIF1AAE ~3DMG SUBSYSTEM ~Xo~A~\.MAINTENA ACF

1.JcIInJURY -R EsON1 Res SY.
- ~ ~ ELY PEONNL .SSTMFIrENRANCE-

SWR CONTACT (Ninii end gdd* ORGANIZATION (OfINcO SY-1bol) _JOUT. H"NE

wa QiQUTr. R., Captain - 6510 rdohI/cmi 7258
CPROJECT ENGINEER (Typed/printed nan, en~d 4rado) SIGNATURE ,OAT--

2 ~~~FR~k N,. LIJCHR, czS-13 - -~~Iibc

PROJECT MANAGIER (Typod/printod namenu.d Aredo)_ SIGNATUR - jAI S

61'G~ P.IXCI R 1ajor, -PSA __ F.Ctj~I'/.:/

AFTC AUFO 2 9



IA-X PROTOTYPE SYSTEMS EVALUATION REPORT -(SER) - -o- 14UYE DEc 2:

jt.A tLO SEA NUMU3RS -41CLE~ TYPE eI:CL _ NO(S);

AV IL. 7 -136 -17 AFFTCi-
TCockpit &-Fusel age! 12000 -I-Cockpi t/l2A00 N/A

Poor access (beyond reach) to forward cockpit control surfaces

jDEFICIENCY CIRCUUSTANCES/D)ESCRIPTION/CAUSES (Conitnueon sopersto Fed. Unesaftly.)

Several cockpit control surfaces are beyond the functional -reach-of the fifthIpercentile pilot. These -include surfaces on the left console forward of thia
Ithrottle quadrant, presently housing auxiliary engine and ernergency flight
controls, and the respective portion of the right console housing electrical
controls. The lower half of~ the instrument panel, containing landing gear,
s'eores management, HSI-, and fuel controls, is similarly inaccessible. Pilot-
cockpit interface efficiency is severely-degraded by resulting inordinate reach
requirements. Reduced efficiency results in additional pilot fatigue on long
duration/high workload missions which degrades safety And mission effectiveness.

ICOCA ACTION

None.
9RECOMMENDATION

]All controls shall be within the functional-reach of a fifth percentile pilot in

Iaccordance with MIL-STD-1472A, para. 5.6.1.

FNiNA %k DEI MiRE QC OEGAITO E I" MAIYA4C

M~m0*O'q 0 .OSS 0 V141CE MPREVENTS L'] ISSION

OINJURY ~ ~ r RP~ONE STRICTS rL" SYTE PI F1 RAC
DELAYS FIH EAC

____C1%F ______ MISIONIMACT__

SE OTC N% n td)ORGANIZATION (OfINCe SYmboI) O- LT PNONE

R.F. ARD/R.B.BRIDGESJR., Captains 6_51_T_ 73642

FRAN N.LUEOGS1
jirector, A-X Joint Test Force CI'~ 2.

AFFTC FOR 2
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A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 0-71-62 14 Dec 72
ItLL A T .D ,LIt NUM GL RS 1VEHI CL T. SEIAL NOIS). CST LOCATION

I -- A - 1O C 7 1 3 6 9 -1 17 n -N A FT^ O I ,
" AJON SYTM/WUC SUOSYSTLM/WUC -1A7OEL NOF

Li.htina System/44000 Extgrior I ighting/ 4Af) /-
DFICIENCY I

Lack of formation lights on forward fuselage

DEFICIENCY CIRCUMSTANC :S/DESCRIPTION/CAUSES (Continue on seplariepog. If necoesay.,)

The A-10A formation lights consisted of one shielded white light on each vertical
tail which illuminated the outboard tail surfaces. The tail and wingtip position
lights provided additional formation references. The location of the lights
provided three lights which the wingman could see in the normal wing gosition;
however, they were located in an essentially straight line which did not provide
good depth perception for the wingman. In addition, the area forward of the wingtips
was dark.

I LOCAL ACTION

(lone.
R.COMMENDATION Considering the design mission of the aircraft, the formation references
should be optimized. One additional pair of formation lights should be located on the
forward fuselage to illuminate the "star" area or below the wingtips to illuminate the

I]outboard pylon areas. This new pair of lihts would provide additional perspective to
t.pI kjinaman and will enhance afetv of nigl,. formation ooerations-.

--- RECOMMENDATION/DEFICIENCY ',LASSIFICATION AND MISSION IMPACT

0 FU1CTIONAL IOPS_ [J1 DESIGN "- CA.TERI EL IQC r1MAINT lRELIABILI rY "--' 1T

SAFETY HAZARD CODE CORRECTION POTENTIAL,4AZARD MISSION IMPACT
(AfIL-STD-482) CATEGORY

Cali il, J [IMANDATORY C LOSS C VEHICLE j)PREVENTS ' ) MISSION
011i 01V C] DESIRABLE M DAMAtE C SUBSYSTEM (y] DEGRADES JMAINTENA ICE

C3E INJURY EJPERSONNEL fJRESTRICTS LSYSTEM PE RF.3RMANCE

f1 I ( (None) C DELAYS
AMPLI FICA TION/OTH ER

SE CO'A0 r fiAm j.14 lg,.d., IORGANIZATION (Office Symbol) II~T1PAON E

1--R.D. BRIDGES, JR., Capt I 651OTGI j72491
PROJEL'T ENGINEER (Typedlptintednane end 'ltade) SIGNATURE DATE

FRANK N. LUCERO, GS-13
3PROJECT MANA GER (Typod/pdinlad nme end dredeJ SIGNATURE OT
GEORGE P. LYNCH, JR., Major, USAF
Director, A-X Joint Test Force J __.,_K' ' /, .. \. " 'i";

AFFTCuOZ 2 /
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APPENDIX IV
RELIABILITY AND MAINTAINABILITY
DATA ACQUISITION PROCEDURES
AND RESULTS

GENERAL

The test results submitted to the Source Selection Advisory Council
on reliability and maintainability are contained in this appendix.

OPERATIONAL DATA SYSTEM

Reliability data were collected by use of the Aircraft Debriefing
Record (AFFTC Form 0-294), figure 1. A systems engineer recorded the
pilot's analysis of subsystem deficiencies and malfunctions that occurred
during a flight on this form.

-. ' Next the forms were keypunched and entered into the reliability master

history file. A computerized listing of all data provided a quantitative
summary of subsystem flight-discovered discrepancies (FDD).

MAINTENANCE DATA SYSTEM

Maintainability data were collected by use of the Maintenance Dis-
crepancy/Production Credit Record (AFSC Form 258), figure 2, which was
completed by the MET. The AFSC form was filled out according to instruc-
tions in AFSC Maintenance Technical Directive 69-1 (reference 7) modified
specifically for this AFFE.

After the forms were completed they were edited, keypunched, and
put through a validation program which checked for errors that had not
been previously detected or which had been introduced during keypunching.
Computerized cards were output from this program in AF Form 349 (Mainte-
nance Data Collection Record) format and sent to AFHRL/ASD at Wright-
Patterson AFB for use in determining maintenance skill levels required
to support an A-X. Next the data were stored on a maintenance master
history file. Since these maintenance actions were not grouped as a com-
plete maintenance event (all maintenance actions pertaining to a particu-
lar malfunction were considered a maintenance event) they were "bridged"
together into one corrective maintenance event. By use of this technique,
a much more detailed analysis was possible than would have been permitted
using standard maintenance data collection procedures as defined by AFM
66-1. This new maintenance master history file permitted the maintain-
ability analysis presented in this report.

198
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JII ~ ~ ~ ~ INCAF- ()STO OROUT S REC OFIE

I A i A II I
R' ,C Alt fR LAR FICREID

ksca AIL SYSTEM NAME so SSCAE 15CM NAME

-L__ Airframe 111 I HF Camo
22 _12- ____________________ hn

21 I~ iQ5LL ____________3__ TArAN
24 ___________________ 51 HaAdlng-9 Ra fandacr Syvtn
25 7..- IFF/SIF
2b .Landina Gear 56______________

3) Fli jtj 80fol runsight-Camera

__ _________ _12 __Wearons DeI Ivery

34 SAS 64~.....___ Err ncy Equipment

C 67
38 F t rtr±ralpawa~r -8

39 Ii4ht Lng.. 69# XD ______Dvice

z2 _[.11dAuJk.oec--= Pnwa - Instumnftijn iData RelAad I na

47 7,

49

MWSSOII OBJECTIVES = _ _ _ __ _ _

30 _ _ _ __ _ _ _ __ _ _ _ _

U

______________ CODE FOR BLOCKS AS INDICATED _________________

BLOCK ? 4r,06 ASIAAI0AP BLOCK6 AOS 1.19819M AI.AA RELIABILITY CODES
0S TRAA.SI 910N OR TRAIoNING I. FLOWN AS BRIEF(D 1. OPERATED SATISFAC TORY

'3 'IIOU7,RT2 DEG IADEDOPERATION-NEW DISCREPANCY
002. MISSION DEVIATION 3. FAILED OUT NO AOCRI-NEW DISCR)EPANCY

0I IncTh TSOPT 4. FAILED CAUSING ABORT-MEW DISCRKOANCI
04SSEMTS AIR ABORT 9. USED BUT DEGRADED-UNCLEA11)ED 018.

OS A ,RPORMAMCC TEST 4. 014OUND ABORT CREPANCY-
#. U SED BUT DEGRADED-ENGINEVAINO 9

0S IA81.L1Y A CONTROL TESf S. FLOWN AS BRIEFED II 40DITIONAL ,ICI ENr.Y
02 RELIABILITY CE*'3,srRATIDN EVALUATION PERFORMbL' 7. UNUSEADLE-INCLEAMEO DISCREPANCY

4011 M.IS21OIAI CHANGED FOR 01A,C .HAM 8. UNUStAfLE;-CH GIN 11!NING01FICIVNCY
LO0 FUNCTIONAL CH+ECK ILI04T - MAINTENANCE AMR CODED 1. BLANK - EQUIPMENT NOT UE

AFFTC FORM 0-294 PRVIU EDITIONS 1,ALL 89 USID.

Figure I AFFTC Form 0-294
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I1Md.gp Bureau No. 21-R25I

AJsCNRL11Ol$C OTIM SPEC NEUD 0 PORK AREN t ESTI'IATEO MANOURS r I COPY 2RTYNBE

C ENTRASIC pOAK 4. ITEM. IDENTIFICATION S SERAl.k NAMBEP 6 It-( CTTA.E5 OlE -CISCOVERED TIME

10 CNE

8 ATE IMIN REPORT 9WORK UOEOtN UMBER 10 OR-U YAN!0 NUMBER 11 -RtN DISC CODEI 411'.ATIITV IDN
7

14. MANUFACTURER JIs. OUN I(6. SERIAL MUM6LA Ti7 TIME CWCLI$' ILLS IS. PRT OUCR !R II Ot ENIEIP.ISLSRE II~_ _ _ _ _ __ __

jjO.SNMB 1 . .I. MAL 22. FEDERAL. SUPPLY CLASS 23.54

INJSTALLED ITEM

25 -AU1CIRR 26. NO.15 27. SERIAL NUMBER 128. TIME IYZ7 PART NU~u~tS
30~ ~ ~~~C CSiNEi TYPE MGOS! SERIES moo USIITO YLSSIE 1~

G. SUPPLY DOCUMENT SUMNER (hsue or fI..d) 30, 0ECRPTO OFISCREPANCY OA MAIINTENANCE kESUIREO

40

T
H
R

0). U

491
H OISCOVEREC NY

3. 33, SLELY O N.ELAY 3A5N 500UI 39.ASSISTING AU. NI,

APC A 'BTUNT STOP ....~OL START 6'STOP ""2nL' jA WOR UNIT. ~
50F

51

52

58,

42. T.O. NUMBER 45. T. SATE 44. T,0. PROCESURE &B. TOOLS/G CRET&B
60 NDYSU')/OCICNETTR

44. CORRECTIVE ACTIONA

00T

H

U. SUPERVISOR L, RECORDS ACTIO4S M. SATE TRANSCRIBES N. TRANSCRIBED By

UNLA DR Z N ISCREPAN Fn 58CEI

MO ATA TRANSCRIBES TO RECORDS

AFSC FORM 258 PISEVIOUS COITIONO DO- THIS MAINTENANCE DSRPNY ROUTNCEITRECORD
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AX AIR FORCE EVALUATION TEST RESULTS
•- 

.1 _L I_

CATEGORY: DATE;
A-1OA Systems Evaluation 12 December. 1972

TEST: ISSEB RECEIP
Reliability Evaluation -LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL: '

The Systems Engineers utilized the AFTO Form 0-294 to record aircraft debriefing
information for each flight. Data were collected during Task II (October 10, 1972
to November 30, 1972). The Systems Effectiveness Data System (SEDS) was used
to process the data. The following definitions were adopted:

1. A flight began once the pilot had signed for the aircraft and ended when "
he released it back to maintenance.

2. A mission was a flight, not including ground aborts or functional check
flights.

3. A flight discovered discrepancy (FDD) was a malfunction of an aircraft
subsystem or component discovered during a flight.. All other malfunctions were
referred to as ground crew discovered discrepancies.

A-IOA TEST RESULTS:

A total of 43 FDD's were observed during Task II. The attached table summarizes A
the reliability of the A-IOA. During Task II the A-lOA accumulated 128.0 flight

W hours (FH) in 84 flights with an average FDD per flight of 0.51. The
problem areas were the heading and reference system (HARS), fuel quantity system
and the-engines. The HARS and the fuel quantity system never worked satisfactorily
throughout Task II.

AA

1

FIC Form 0-592 (One Time) Oct "2 Fxpires 31 Dec 19"(2 203



A-IOA

(-FH) 'FOD
Flight (FLT) FDD FDD Pecent

Sys _ tern FDD Hours Fl i ghts FH FLT nf Tnta

Airframe 0 128.0 84 0 0 -- _ _

--ckpit/Ft se
Compart 3 I 0.02 0.04 7.0
Landing

Gear 3 0.02 0.04 7.0

Brakes 2 0.02 0.02 4.6

Controls 3 0.02 0.04 7.0

Engines 17 0.13 '0.20 39.6

APU 0 1 0 0 --

ECS 3 1 __0.02 0.04 7.0

-Pwr 0 1 0 0 -.

Lighting 0 0 0 -- __ .,
Hydraulic
Pwr 0 \_ 0 0 -

Fuel * ThII _TQI .tIIIJIPERI Y 'IITAs _T

-Oxygen 0 . 0 0 --_msc
-Utilities l 1 0.01 0.01 2.3Th-nsrW - i - -_ _ __

ments 3 , 0.02 0.04 7.0

SAS 2 I 0.02 0.02 4.6

-UHF -

Comm 0I 0 0
Inter- I
.phe____ 0 ~ 1 0 0 --

SLFF ._0 _ 0 0 -- ,

HARS * THISSSTEI pip 40T 'UNCTION ROPERLY DI RING TAS II

TACAN 1 4 4 0.01 0.01 2;3
-Fire

Control 2 69.8 46 0.02 0.04 4.6
Weapons
Delivery 3 69.8 46 0.02 0.07 7.0
Personnel
Equip 0 128.0 84 0 0 -- -k

A-IOA TOT 43 128.0 84 0.34 0.51 100.0
FORM AS-ADWS.0C204 AFSC JUL 151 185 a GENERAL PURPOSE WORKSHEET S -, '.W S ,.C



AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-10A Systems Evaluation DA[E, 14 December 1972

I'EST: SSEB l R01H I 

Maintainability Evaluation LOG NUIBIER:. "

DETAILED TEST CONDITION OR GOAL:

Since the contractor maintained his own aircraft, a combined AFLC, AFSC, and TAC
maintenance evaluation team (MET) was utilized to record the contractor's work.
The tasks observed were recorded on AFSC Form 258. These forms were collected from
10 October to 30 November 1972. The Systems Effectiveness Data System (SEDS) was
used to process the data.

-A-IOA TEST RESULTS:

The MET recorded for all maintenance work both the time it took the contractor to
-perform a maintenance task and a prediction for the time it would take Air Force
-personnel to accomplish the identical task.

Though the MET did not Observe every maintenance task, from the sample that was
gathered, the engines accounted for 93.9 of 156 observed maintenance man-hours
(MMH). The MMH expended by the contractor for repair of the A-IOA was reported
by the maihtenance team to be representative of the repair time needed by Air Force
personnel to perform the same work as can be Seen by comparing the actual and
expected unscheduled maintenance times.

Scheduled maintenance time was modeled for the actual time consumed by the contractor
as well as for the corresponding MET predicted times since not all scheduled
maintenance tasks were observed. Using the sample of actual times and thie Task II
average flight time of 1.6 hours,scheduled maintenance time was estimated to be
7.5 MMH/FH. Predicted scheduled maintenance times were simulated using MET predicted
maintenance times for -a mature aircraft flying a 1.8 hour average mission.

See the attached tables for a complete listing of data.

A

-L05
______



A-16A UNSCHEDULED MAINTENANCE

Maint Active 'Mean Time Actual AculEpced-
MMHI MMH -MMI-;System Events Hours to___ Repair_ MMHE L

AirframRepair0MMI0

Cockpit/Fu e

Gear 4 14.7 3.7 38.9 9.7 0.3 0.3

Brake, 0 0 -- 0 _ 0 0 _ 0

Controls 0 0 -0 0 0 0-

Engines 5 42.4 8.4 93.9 18.8 0.7 0.7

APV- 0 0 - 0 0 0 0

ECS 2 4.0 2.0 5.6 2.8 - 0.0 0.0

Elec Pwr 1 3.0 3.0 3.4 3.4- 0.0 0.0-

-Lighting 0 0 -0 0 0 0~
Hydraulic
Pw 0 0 00

Fuel * - ajjMyA2 L.kQ1 EJ M4 BERLX U.ING AaSK1

Oxygen 0 0 -0 0 00
Instrumen-2: 2: 4: 44 00 0.
tation - 0 0 -0 0 0 0

SAS 123 2.3 6.9 6.9 0.1 1 0.1-

UHF Comm 0 0 0
Inter-
phone 0 0 0 0 0

HARS * t -i Jss i n T nNoTr E 114C~T IO! PMRI Y12 iRui-Am 1.A

F"TAAL 0 - 0 0 0 0
Fire
Control 0 0 V 0 _ _

weapons
Deliv - 1 0.5 0.5 2.0 2.0 0.0 0.0-
Personnel

A-10 Total 19 * 1608.2 1.2 1.

SC FORM, 18 - CAAUW-HDC

206 AFS JUL 61 8 GENERAL PURPOSE WORKSHEETAFCAFIWS.D.



SIMULATED SCHEDULED MAINTENANCE

FUNCTION ACTUAL I  PREDICTED2

Preflt 3  1.1 1.0

Post fit 3  1.6 .7

Thru flt .7 .4
-We.,.'- 1.9

Weapons Load 1.6 1.9
Weapons Down Load .6. .8

-Fuel .3 .2

Tow 1.64

TOTAL 7.5

Actual times computed using Task II flight time and contractor maintenance times.

2Predicted times computed by AFFTC for a mature A/C, .8.hour average miss-ion length,
and MET predicted maintenance times.

3Ground handling, service, and cleaning are included in preflt and post flt figures.

4Required 20-30 minutes to tow to hot gun line at AFFTC. This was not deemed-
representative of an operational base, therefore, a tine was not predicted. r

-207
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4, 7 77-. 7.7Z

-UNCLASSIFIED.

UNCASSI-IE - o_ -DOCUMENT CONTROL DATA-R & D
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